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BEMimSCENCES 07 DAOTTEBBEOTYFY. 

BY GEO. M. HOPKINS. 

AGUBRBBOTYPY, although 

one of the most notable in- 
ventions of the present 
century, is already obso- 
lete. It is nearly forgotten 
by those who practiced it, 
and is not preserved in all 
its details in the literature 
of photography. It is ■ un- 
doubtedly safe to say that 
a very small proportion of 
professional photograph- 
ers, and a still smaller pro- 
portion of amateurs, have 
any practical knowledge of the sub- 
ject. The writer, though never a 
professional daguerreotypist or pho- 
tographer, very early in life ac- 
quired a practical knowledge of 
photography in the days when 
dagaerreotypy was at its best. The interest then 
awakened has since been maintained through every 
phase of the growth and development of the art ; and 
recently, depending on memory a,lone, the writer has 




extemporized apparatus, and successfully carried out 
the daguerreotype process. 

It will be remembered that Neipce and Daguerre 
sought independently of each other for a method of 
producing sun pictures. Neipce at first employed 
plates coated with bitumen. He formed a partnership 
with Daguerre in 1839, but died before the invention 
now known as daguerreotypy was perfected. 

After the death of Neipce, Paguerre improved the 
art to such an extent that Neipce's son allowed it to go 
under its present name. Both inventors received an- 
nuities from the government for giving the invention 
to the public. 

In this country the art'was first practiced by Morse, 
and was improved by Draper soon after it was intro- 
duced here. : .: 

Daguerreotypy was very simple, easily understood, 
and easily managed, and was learned by many who 
found it a light business, requiring little capital and 
returning large profits. 

The plates employed were copper faced with silver. 
The metal was hard rolled, and the plates, as received 
from the manufacturers, were flat and quite smooth, 
but not polished. The first step toward the prepara- 
tion of the plate for use was to clip the.corners and 
turn down the edges slightly, in a machine designed 



for the purpose, to bring the sharp edges of the plate 
out of reach of the buflf employed in producing the 
necessary polish. 

The plate was held, for scouring, in a block having 
clips on diagonally opposite corners for engaging, the 
corners of the plate. One of the clips was made adjust- 
able, to admit of readily changing the plates. The 
block was mounted pivotally on a support clamped to 
the table, as shown in Fig. 1. 

The scouring was effected by sprinkling on the plate 
the finest rottenstone from a bottle having a thin mus- 
lin cover over its mouth, and the rottenstone as well 
as the square of Canton flannel with which it was ap- 
plied was moistened with dilute alcohol. The centet 
of the Canton flannel square was then clasped between 
two of the fingers, «nd moved round and round with a 
gyratory motion until the plate acquired a fine dead- 
smooth surface. The last traces of rottenstone were 
removed by means of a clean square of flannel. The 
plate was then transferred to a block mounted on a 
swinging support, and buffed by the vigorous applica- 
tion of a straight or curved hand buff formed of a 
board about four inches wide and thirty inches long, 
padded with four or five thicknesses of Canton flannel, 
and covered with buckskin charged with the finest 
{Continued on page 53.) 
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JOHN EOACH. 

This distinguished shipbuilder died at his home in 
Fifth Avenue, New York, January 12. He was bom in 
County Cork, Ireland, in 1815, and came to this country 
when fourteen years of age, having less than three 
shillings in his pocket when he landed. This is sub- 
stantially the story of many thousands of Irishmen who 
have come to America, but in none of them have the 
qualities of pluck, energy, and business capacity found 
more splendid exemplification than in the career of 
John Roach. 

His first positions were in the Howell and Allaire 
iron ^works. New York, at 35 cents a day, and during 
this period he was obliged to work overtime nights and 
mornings to obtain a bare subsistence. His apprentice- 
ship finished, he became a journeyman machinist at $9 
a week, and by close work and rigid economy had, at 
the age of 35, accumulated $1,200, but the most of it 
was lost by the failure of his employer, and he was 
obliged to work as a mechanic for several years more ; 
he worked hard, however, and was ambitious, and 
found himself, when 36 years of age, the owner of a 
prosperous iron foundry which had been started by 
himself and three of his fellow laborers. 

From this period, notwithstanding frequent discour- 
agements, Mr. Roach's business progress was steady. 
The war gave an immense impetus to all branches of 
manufacture, and in 1868 Mr. Roach purchased the 
Morgan Iron Works, of New York city, subsequently 
adding thereto the Neptune Iron Works, the Franklin 
Forge, and the Allaire Works, and four years later 
buying an extensive shipbuilding plant at Chester, Pa. 
All of these establishments, machine shops, boiler 
shops, iron foundries, rolling mill, blast furnace, and 
shipyard, were large and well equipped, it being Mr. 
Roach's idea to take the ore and the coal from the 
mines, and the wood from the forest, to his own work- 
shops, and turn out therefrom the completely built 
and furnished ocean steamship. Shipbuilding on a 
more extensive scale than was ever before attempted in 
this country was thus inaugurated by Mr. Roach. 

In New York and at Chester 3,000 men were em- 
ployed, and 114 iron vessels have been sent out from 
his workshops. It has been estimated that 90 per cent 
of all the iron vessels flying the American flag have 
been turned out from Mr. Roach's yards. His work 
for the Grovernment has not been as large as generally 
supposed. He built two sloops of war in 1873, six 
monitors, the engines of the Trenton, the sectional 
dock for the Pensacola Navy Yard, three steel cruisers, 
and the Dolphin. Among his other work may be men- 
tioned the engines of the Dunderberg, the Bristol and 
Providence, and the hull as well as the engines of the 
Puritan, these famous steamers having the largest en- 
gines everbuilt in this country. Healsobuilt the Pacific 
Mail steamships Tokio and Pekin, the City of Para and 
Rio Janeiro for the Brazil line, with many others for 
the Mexican, West Indies, and coastwise trade, besides 
some fine specimens of steam yachts. 

But Mr. Roach has filled a larger place ifl the public 
eye than would ordinarily come of the accomplishment 
of this great amount of work, important as it has been. 
During the last quarter of a century, the country has 
been gradually falling behind the rest of the world in 
shipbuilding. With the advent of iron ships, so far 
from taking the lead we unquestionably held in build- 
ing wooden vessels, it seemed as though we were to 
have no ships of this class to carry the American flag. 
Mr. Roach has stood forth almost alone in making the 
most vigorous effort to encourage and develop this 
business. He has not only written and spoken much 
on the subject, in such way as so direct a business man 
could, but he has put his money, energy, and mechani- 
cal skill as well into the work, and in this way has suc- 
ceeded, notwithstanding great obstacles, in demonstrat- 
ing the possibility of easy success for American build- 
ers in this field, under slightly more favorable circum- 
stances, as well as given to our flag some specimens of 
marine architecture that will compare favorably with 
vessels of a similar class made anywhere else. 

In view of these facts, it is painful to have to record 
that probably his life was shortened, as his last year 
was certainly made extremely unhappy, by the conse- 
quences of the differences between his firm and the 
government as to the acceptance of the dispatch boat 
Dolphin. It is not necessary to go into details in re- 
gard to the matter, further than that they are largely 
charged to the exigencies of the time among politi- 
cal wire pullers and the blundering of the Secretary 
of the Navy, but their effect was to compel an assign- 
ment by him in July, 1885. It has since been de- 
cided that the fault found with the Dolphin was of a 
very minor and unimportant character, so far as the 
builder's work was concerned, but an irreparable in- 
jury had been done to [the great shipbuilder. His 
assets were largely in excess of his liabilities, and a 
comfortable fortune will remain from them for his 
heirs, but a fatal blow had been struck to the exten- 
sive business which he had founded and developed, 
and which was the pride of his declining years. 
■ John Roach's life was a brave and inspiring one. He 
started from about as lowly a position as one well 
could be placed in ; such time as could be spared 



from absolutely necessary work he devoted to self -im- 
provement in study, for which he otherwise had no op- 
portunities ; and in all his complicated business in after 
life, he was not only the_master mechanic, but his was 
the designing mind ; in all his business character his 
methods were simple and direct, so that he never had 
a lawsuit ; to all of his little army of employes he was 
a personal friend and an example of the possibilities 
open to every one who wished to follow in his footsteps ; 
and in his relations to the general public he was a pa- 
triotic and eminently useful citizen, 

* < t » » 

THE INVENTOB'S WOBK IN AGBICTTLTUBE. 

The conditions of the welfare of countries have 
undergone very great changes during the last fifty 
years. Up to a comparatively recent period, it was 
almost an axiom of political economy that the farmers 
were the producers of the true wealth of a region. 
They worked a mine that was inexhaustible if proper 
treatment was awarded it. If the soil became spent, 
it was interpreted as a sign of faulty agriculture. 
Properly treated, the same land could be used, year 
in and year out, and would yield a constant return 
for labor expended and capital invested. The coal 
miner works out a deposit of coal and abandons the 
region, after cumbering many acres with heaps of 
culm. The metallurgist builds his furnaces near the 
source of supplies, to be abandoned when these fail. 
But the farmer, by his permanence of location, and by 
his improving, instead of exhausting, the land, seemed 
the founder of a country's prosperity. It is true 
that, in some instances, particularly where subjected 
to a heavy drain upon|its mineral constituents by suc- 
cessive crops of cereals or tobacco, land became ex- 
hausted. Modern science, with improved systems of 
fertilizing and prescription of rotation ol crops, en- 
deavored, with much success, to overcome this trouble. 

The agriculturist was thus advanced in his efforts 
by the chemist, and took a step forward toward a 
more scientific treatment of his materials. Coincident 
with, or a little in advance of, this epoch, the me- 
chanical inventor appeared on the scene, and. invented 
machinery which enabled horses to do the work of 
men. From the reaping hook to the cradle was an 
impo'rtant step. It multiplied greatly the labor of a 
man. From the cradle to the reaper, from the pitch- 
fork to the unloading machinery, from hand labor to 
the self-binder, from the flail to the thrashing ma- 
chine, were still greater ones, as they did away with 
directly applied human labor. These inventions mark 
a revolution in farming. 

The farmer or his laborers to-day do not one hun- 
dredth of the actual work. Steam or horse driven ma- 
chinery are the agents. The farm is converted into a 
factory. Grain is sowed and fertilizers are distributed 
by machines. Improved cultivators are used in treating 
growing crops. After harvesting by power, thrashing 
machines are substituted for the old time flails. The 
farming of flfty years ago is becoming a lost art. 
, To a great extent, the farmer is deposed from his po- 
sition as the principal producer of a region's wealth. 
This honor must be shared by others. The chemist 
has had his part in the change, but the inventor 
stands above all in this. To him the new condition is 
principally due. As the result of his work, the United 
States maintain numerous factories devoted entirely 
to the production of agricultural machinery. Every 
city and village have stores devoted to their sale. The 
farmer directs the operations of the machinery when 
completed, just as the engineer of a steamer superin- 
tends the running of the engine. It would be as truth- 
ful or logical to call the marine engineer the developer 
of commerce as to claim for the farmer the title of 
sole producer. In his work he has partners. With- 
out the great agricultural implement works, he could 
do nothing. They, as well as he, are agents in pro- 
duction. The inventor who directs and plans the 
factories' work is also a partner, and is an actual pro- 
ducer. He may not make two blades of grass grow 
where formerly there was only one, but he has 
changed another ratio for 'the better. He has made 
the actual labor of a man far more efficient than be- 
fore. The soil may produce nOj more, but the labor gf 
those tilling it is many times more productive. 

The future political economist should pay regard to 
the new order of things. The influence of the in- 
ventor has been particularly great in the field of agri- 
culture. It has done away with the customs of many 
centuries ; it has converted the farmer into a superin- 
tendent or engineer, and raised him from the despond- 
ency due to unending toil. 

The immense grain farms of the |West are the out- 
come of such factors. Steam and horses are the mo- 
tive power, and improved machinery is the direct per- 
former of the work. The system by which they are 
run could no more exist without the inventor's aid than 
the'merchant navy could be profitably worked without 
compound engines and all the latest devices and inven- 
tions in steam machinery. The same applies to the 
smaller farms of the East. On them the work is done 
by machinery,*and the farmer is being educated and 
developed into an engineer, capable of running and 
repairing complicated machines. 
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Inirentlons made by Employes do not Belons to 
tbe Employer. 

An interesting decision has lately been made by the 
Supreme Court of the United States, in which the 
rights of the employe inventors were considered and 
adjudicated. Judge Blatchford delivered the opinion 
of the court. 

This is a suit in equity brought in the Circuit Court 
of the United States for the District of Indiana, by 
Charles H. Hapgood, James H. Hesse, and John 
Packer, trustees of Hapgood & Company, a dissolved 
Missouri corporation,and the Hapgood Plow Company, 
an Illinois corporation, against Horace L. Hewitt. The 
main object of the suit is to obtain from Hewitt the 
transfer of letters patent granted to him for an inven- 
tion. The defendant interposed a general demurrer to 
the bill for want of equity. The circuit court sustained 
the demurrer and dismissed the bill (11 Biss., 184), and 
the trustees have appealed to this court. 

The Missouri corporation was in existence from be- 
fore August 1, 1873, to January 1, 1880, when it was dis- 
solved. At the latter date the three trustees constitut- 
ed its board of directors, and Hapgood was president. 
By virtue of the laws of Missouri, Hapgood and the 
two others became trustees of the corporation, with 
power to settle its affairs and recover the debts and 
property belonging to it. Hapgood was the president 
of the corporation during its existence, and had the 
control and management of its business. All the of- 
ficers and employes were under his direction. He had 
power t# hire and discharge all agents and employes 
of every grade, to determine the classes and kinds of 
goods that should be manufactured, and the general 
way in which the business should be conducted. 

The corporation employed Hewitt to devote his time 
and services to getting up, improving, and perfecting 
plows and other goods, and to introducing the same. It 
was agreed between Hewitt and the corporation that 
Hewitt should fill the position of superintendent of the 
manufacturing department, and as such exercise a 
general supervision over that department, subject to 
the president. He agreed in such position to use his 
best efforts and devote his knowledge and skill in 
devising and making improvements in the plows manu- 
factured by the corporation and in getting up and per- 
fecting plows and other agricultural implements adapt- 
ed to its trade. 

Hewitt was, early in the summer of 1876, directed by 
the president to proceed at once to devise and build an 
Iron sulky plow according to suggestions made — that 
is, he should retain in the new plow all the valuable 
features of the wooden sulky which the corporation 
had been manufacturing, should construct the plow of 
wrought and malleable iron, should adopt the other 
features suggested by the president, and the arch sug- 
gested by Black, and should add such additional fea- 
tures as might seem advantageous to him (Hewitt). He 
was directed to proceed with the work without delay, 
so that the corporation might be ready to manufac- 
ture the new plow for the season of 1877. In accord- 
ance with these directions, Hewitt devised and con- 
structed a sulky plow of wrought and malleable iron, 
and after some delays, about the 1st of April, 1877, pro- 
duced a plow satisfactory to the president. 

During all the time that he was engaged in devising 
and constructing the new plow he was in the employ of 
the corporation, and drawing a salary of $3,000 a year. 
The time during which he was so engaged was the regu- 
lar working hours of the factory. The men who did the 
manual labor on the new plow were all employes of and 
paid by the corporation, and all the materials used in its 
construction were bought and paid for by the corpora- 
tion. The work as it progressed was under the gene- 
ral superintendence of Hewitt ; but the work in the 
respective departments was also under the special 
superintendence of the respective foremen of those de- 
partments, who were also paid by the corporation. 
During the whole time of the construction of the plow 
it was understood by all the parties engaged therein, 
and by those at whose instance its construction was 
commenced, that it was being devised and constructed 
for the use and benefit of the corporation and as a 
model for the future construction of sulky plows by it. 

After the plow was completed and had been accepted 
by the president as satisfactory, the latter directed 
Hewitt to go to Chicago and have the necessary mal- 
leable castings made for the construction of plows after 
the model. Hewitt did so, obtaining at Chicago cast- 
ings, moulds, and other things necessary for the future 
building of plows after the model. During the time so 
spent he was drawing his regular salary, and all his 
expenses, as well as the price for the models, castings, 
and other things obtained by him, were paid by the 
corporation. During the time Hewitt remained in its 
employ he never made any claim of property in any of 
the devices and improvements made or suggested by 
him in the new plow, and never stated or claimed that 
he was entitled to a patent on any of said improve- 
ments, or that he had any rights adverse to the cor- 
poration in any of said improvements or devices, and 
never during the term of his employment asserted any 
right to a patent in his own name for such improve- 
ments or devices, or any of them. After his comtection 



with the corporation had ceased, and after he had 
made an arrangement with the president whereby the 
latter bought back all his (Hewitt's) stock in the cor- 
poration, and after the corporation had been for many 
months, with the knowledge of Hewitt, engaged in the 
manufacture of such plows, Hewitt, on January 14, 
1878, applied for a patent on the improvements in the 
plow, and on the 36th of March, 1878, a patent was 
granted to him covering certain parts of the plow, be- 
ing devices which had been theretofore used by the cor- 
poration with his knowledge and consent. After this 
patent was issued he for the first time claimed, as he 
has since claimed, that he had and has an exclusive 
right to manufacture such parts of the plow as are cov- 
ered by the patent, and has threatened to enforce his 
rights under the patent as against the corporation, its 
representatives, successors, and assigns, and to hold 
them liable in damages for any infringement of the 
same. 

The bill also alleges that in devising and construct- 
ing the plow Hewitt was only performing his duty as 
an employe of the corporation and carrying out his 
contract with it ; that he was doing only what he was 
hired and paid to do ; that the result of his labors be- 
longed to the corporation ; that it became in equity 
and good conscience the true and rightful owner of the 
right to manufacture the plow ; that if there is any 
part thereof which is patentable, the patent belonged 
to the corporatipn as equitable assignee of Hewitt, 
and that he was and is bound in equity and good con- 
science to make an assignment of the patent to the cor- 
poration or to its trustees. 

The bill also alleges that upon the dissolution of the 
corporation of Hapgood & Company the stockholders 
thereof organized another corporation under the laws 
of Illinois, under the name of the Hapgood Plow Com- 
pany, one of the plaintiffs ; that the Hapgood Plow 
Company succeeded to the business of the prior cor- 
poration, and became by assignment from it the owner 
of all the latter's assets, whether legal or equitable, in- 
cluding the rights in the patent issued to Hewitt which 
such prior corporation had or was entitled to, whether 
legal or equitable, and its right to manufacture a sulky 
plow in accordance with the model plow made by 
Hewitt, including all the devices covered or claimed to 
be covered by the patent, and that all the rights in 
the premises which the prior corporation had have 
been fully transferred to and vested in the new corpor- 
ation. The bill then alleges a refusal by Hewitt to as- 
sign the patent to the plaintiffs, and that he claims to 
hold it adversely to them. 

The prayer of the bill is for a decree directing the de- 
fendant to make an assignment of the patent, or of 
such interest as he may have therein, and all of his 
rights thereunder to the Hapgood Plow Company, as- 
signee of Hapgood & Company, or to the trustees of 
Hapgood & Company, in trust for the Hapgood Plow 
Company, vesting the title to the patent, or to the de- 
feudant's)rights thereunder, in the Hapgood Plow Com- 
pany, or in said trustees in trust for that corporation, 
and that he be enjoined and restrained from maintain- 
ing any action at law or in equity for any infringement 
of the patent by Hapgood & Company, or for the use 
by that corporation of any of the devices or improve- 
ments covered by the patent. 

The decision of the circuit court (11 Biss., 184) was 
placed on the ground (1) that Hewitt was not expressly 
required by his contract to exercise his inventive facul- 
ties for the benefit of his employer, and there was 
nothing in the bill from which it could be fairly in- 
ferred that he was required or expected to do so ; (2) 
that whatever right the employer had to the invention 
by the terms of Hewitt's contract of employment was a 
naked license to make and sell the patented improve- 
ment as a part of its business, which right, if it existed, 
was a mere personal one, and not transferable, and was 
extinguished with the dissolution of the corporation. 

We are of opinion that the views taken of the case 
by the circuit court were correct. There is nothing 
set forth in the bill as to any agreement between the 
corporation and Hewitt that the former was to have 
the title to his inventions or to any patent that he 
might obtain for them. The utmost that can be made 
out of the allegations is that the corporation was to 
have a license or right to use the inventions in making 
I plows. It is not averred that anything passed between 
the parties as to a patent. We are not referred to any 
: case which sustains the .view that on such facts as are 
alleged in the bill the title to the invention or to a pat- 
ent for it passed. 

In MoClurgv. Kingsland{\ How., 202), the facts were 
in some respects like those in the present case ; but the 
decision only went to the point that the facts justified 
the presumption of a license to the employer to use the 
invention as a defense by him to a suit for the infringe- 
ment of the patent taken out by the employe. 

The circuit court cases referred to do not support the 
plaintiff's suit. In Continental Windmill Co. v. Em- 
pire Windmill Co. (8 Blatchf. C. C. R., 295), there was 
an agreement that the employe should receive $500 for 
any patentable improvement he might make. In Whit- 
ing V. Qrives (1 Holmes, 222), it was held that an em- 
ployment to invent machinery for use in a particular 



factory would operate as a license to the empl oyer to use 
the machinery invented, but would not confer on the 
employer any legal title to the invention or to a patent 
for it. In Wilkens v. Spafford (1 Holmes, 274), the con- 
tract was that the employer should have the exclusive 
benefit of the inventive faculties of the employe and of 
such inventions as he should make during the term of 
service. 

Whatever license resulted to the Missouri corpora- 
tion from the facts of the case to use the invention was 
one confined to that corporation and not assignable 
by it. (Troy Iron and Nail Factory «. Corning, 14 
How., 193, 216 ; Oliver v. Rumf or d Chemical Works, 109 
U. 8., 75, 82.) The Missouri corporation was dissolved. 
Its stockholders organized a new corporation under the 
la.ws 'of Illinois, which may naturally have succeeded 
to the business of the prior corporation ; but the ex- 
press averment of the bill is that it took by assignment 
the rights it claimsin this suit. Those rights, so far as 
any title to the invention or patent is concerned, never 
existed in the assignor. As to any implied license to 
the assignor, it could "not pass to the assignee. 

As to so much of the prayer of the bill as asks that 
Hewitt be enjoined from maintaining any action at 
law or in equity for any alleged infringement of the 
patent by the prior corporation, or for its use of any 
of the devices or improvements covered by the patent, 
which is all there is left of the prayer of the bill, any 
suit to be brought would not be a suit against the cor- 
poration, for it is dissolved, and could not be a suit in 
equity against its trustees, for they are not alleged to 
be using the invention. It could only be a suit at law 
against the trustees or the stockholders of the old cor- 
poration for infringement by it while it existed. The 
theory of the bill is that there is a perfect defense to 
such a suit. In such a case a court of equity, certainly 
a circuit court of the United States, will not interfere 
to enjoin even a pending suit at law, much less the 
bringing of one in the future. (Brand Chute v. Wine- 
gar, 15 Wall., 373 ; 1 High on Injunctions, sees. 80-93, 
and cases there cited.) 

Decree affirmed. 



Impure Ice as a Cause of Disease. 

The State Board of Health, having been asked by 
the Board of Health of Syracuse to examine into the 
purity of ice taken from Onondaga Lake, from the 
Erie Canal at Syracuse, and from Cazenovia Lake, has 
not only made a careful investigation into the quality 
of ice from those sources, but has also prepared a re- 
port on the general question of the pathogenetic 
powers of co'ntaminated ice. The Board comes to 
these conclusions : Ice formed in impure water has 
caused sickness ; it may contain from eight to ten per 
cent of the organic matter dissolved in the water, 
and in addition a very large amount of the organic 
matter that had been merely suspended or fioating in 
it ; it may contain living animals and plants, ranging 
in size from visible worms down to the minutest 
spores, and the vitality of these organisms may be 
unaffected by freezing. 



Hllborne I.. Koosevelt. 

On December 29, 1886, this eminent organ builder, 
electrician, and inventor died at his residence in this 
city. He was born in New York in 1850, and was a son 
of S. Weir Roosevelt. In early youth he began to 
study organ building in Hall & Labagh's factory, and 
aftervjard prosecuted his studies in Europe. Grace 
Church and Trinity Church in this city and the 
Cathedral of the Incarnation in Garden City (the A. 
T. Stewart memorial) contain his instruments. In the 
centennial main building, also, one of his organs was 
erected, and was listened to by the many who in 1876 
visited Philadelphia. He had factories here, and 
in Philadelphia and Baltimore. He was much in- 
terested in electrical inventions. He applied electri- 
city to organ movements, with considerable success. 
He was largely interested at one time in the New York 
Bell Telephone Company, but sold out just before the 
stock took its upward leap. He received up to the 
time of his death a royalty on a detail of the telephone 
apparatus. Outside of his main business of organ 
building he was well known among electricians, and 
was an intimate friend of Edison. The Garden City 
organ, one of the largest in the world, and provided 
with Wacker's electrical movement, has been described 
in these columns.* It is, probably, entitled to be 
considered his greatest work. His record covering the 
electrical and musical fields is a very remarkable one 
for one who still was comparatively young. He leaves 
a widow and one daughter. 



George Crompton. 

George Crompton, distinguished as the inventor of 
many improved looms, died at his home in Worcester, 
Mass., December 29 last, in the 56th year of his age. 
He was born at Ramsbottom, England, March 3, 1829. 
He was a man of much executive as well as inventive 
ability. His productions in the line of looms have long 
been famous for superior excellence. 

•See SciBHiiFic Ahbbican, August 7, 1886. 
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IMFBOVED METALLIC FBINTING BLOCK. 

By means of the metallic printing block which we 
herewith illustrate, electrotype and stereotype plates 
can be firmly locked in position or released by the sim- 
ple turning of a key which actuates certain clamps at- 
tached to the block. 

The block is of suitable size and shape, and is pro- 
vided on its upper face, on one side and one end, with 
two or more fixed clamps ; on the other side and end 



line, the clamps will remain in their outward position, 
when the plate can be removed. 

To lock the plate in position, the key is turned in 
the inverse direction until the link has passed its 
center line with the post, when the springs act to force 
the clamps inward in contact with the plate, which 
will be securely held on the face of the block. One of 
the most important advantages in connection with this 
block is the fact that the pressman who is printing 




Below the air jacket is suspended a gas compressor 
cylinder, K, oneend of which is shown in the enlarged 
sectional view. Fig. 3, each end of which is provided 
with a suction valve, L, and discharge valve, M. The 
upperends of the valve casings are connected directly 
with opposite ends of the power cylinder. The piston 
of the gas compressor is operated by an eccentric on 
the main shaft, through the intermedium of an angle 
lever and connecting rods. The spindle of a governor 
regulating the gas supply is operated through spiral 
gearing from the lay shaft. 

Gas having been admitted to the supply pipe and the 
jets lighted, the engine is revolved by means of the fly- 
wheel, thus drawing in air at the air compressor and 
forcing it into the air jacket. At the same time the 
gas compressor takes charges of gas from the supply 
pipe, and forces them alternately into opposite ends of 
the power cylinder. As soon as the back end of the 
power cylinder has received a charge of the explosive 
mixture behind the piston, fire is communicated to the 
charge by the burning gas in the cavity of the valve. 
The piston is pushed forward, imparting motion to the 
crank shaft and to the piston, of the air compressor. 
The products of combustion in the opposite end of the 
power cylinder escape through the exhaust pipe. 
These operations are performed at the other end of the 
cylinder as the piston moves back. The air in the 
jacket is subject to compression and expansion, thereby 
utilizing the heat of the cylinder, which is usually car- 
ried off by water employed in keeping down the tem- 
perature. This invention has been patented by Mr. 
Norman B. Randall, of Hancock. N. Y. 



HAWKE'S IMPROVED METALLIC PRINTING BLOCK. 



are two or more movable clamps, which project above 
the upper surface of the block and move in grooves. 
Each movable side clamp is secured to one end of a rod 
sliding in bearings formed below the face of the block. 
Projecting from the rod near its other end is a lug, 
against which rests one end of a spring formed of a 
phosphor-bronze wire, coiled around suitable bolts 
held on the bottom of * the block. Each movable 
clamp has a. downwardly extending lug, against which 
rests one end of a bell crank lever pivoted to the 
bottom of the bloekrand pivotally connected with a 
bar which connects the lever on one clamp with that 
of the next following clamp. To one of the levers is at- 
tached a link, connecting with an arm secured to a post 
placed in one corner of the block, and provided with a 
square recess in which fits a key inserted from the face 
of the block. 

The end clamp is secured to the end of a rod sliding 
in bearings formed on the bottom of the block, and 
provided with a pin, against which presses a spring. 
The opposite end of the rod operates one arm of a bell 
crank lever pivoted to the bottom of the block and con- 
nected by its other arm, by a link, with one of the bell 
crank levers operating the side clamps. 
The operation of this device is as follows : 
To release the plate from the clamps, the key is 



cut work from fine electrotype plates will find that 
his overlays will last four or five times longer than 
when mounted ou the usual wooden blocks. In fact, 
it insures good work from flat plate printing without 
preparation. . This invention has been patented by 
Mr. John M. Hawkes, whose address is care of A. S. 
Barnes & Co., No. Ill William Street, New York city. 




RANDALL'S IMPROVED GAS ENGINE 



inserted in 
the latter 



the square recess in the post and 
turned to bring its arm against the 
adjacent bell crank lever. This motion forces the 
levers to swing outward and carry the side clamps in 
the same direction, and thereby release the plate at 
one side. As the side clamps commence to move, the- 
end clamp also moves outward by the action of the 
bell crank lever connected with its rod. The outward 
movement of the clamps compresses the springs, but as 
the link on the arm of the key post passes its center 



lUFBOVED GAS ENGINE. 
In this engine the wheel receives two impulses at 
every revolution, and the construction is such that it 
is not necessary to revolve the wheel until the charge 
of gas and air is compressed, as enough compressed air 
is retained to start the engine. The piston rod guide, 
supported by the base, is provided with a flange, to 
which is secured the air jacket. A, of the power cylin- 
der, B, as shown in the sectional view of the power 
cylinder. Fig. 2. Within the cylinder is fitted a piston, 
whose rod passes through a gland of the usual form, 
and connects with the crosshead. The air compressor 
cylinder is secured to the base axially in line with the 
other, and its piston rod is connected with the cross- 
head to which the piston rod of the power cylinder is 
attached, so that the two pistons move together. The 
heads of the compressor cylinder are provided with 
suitable valves, C, for the admission of air. Ports lead 
from each end of the cylinder to 
valve chambers,which communicate 
with each other and with the pipe, 
D, leading to the air jacket. A, of 
the power cylinder. In the lower 
side'of the cylinder, B, are formed 
ports communicating with the valve 
chambers, E, which communicate 
through the passage, F, with the ex- 
haust pipe. Air supply ports con- 
nect these chambers with the air 
space of the jacket. 

In the lower sides of the cham- 
bers, E, are ignition ports, through 
which the explosive charge in the 
cylinder-is ignited by the continu- 
ously burning gas jets, G. In the 
chambers, E, are placed oscillating 
valves, chambered on diametrically 
opposite sides and formed with a 
small transverse aperture for ignit- 
ing the charge in the cylinder. To 
jj? the valve spindles are secured arms 

which extend upward, and are re- 
ceived in grooved cams secured to 
the lay shaft, H, which is driven by 
beveled gearing by the main crank 
shaft. The cams are so arranged that the valves will 
admit air from the jacket to the cylinder, igniting the 
combustible mixture at the proper time in the stroke 
of the piston, and open at the end of the stroke to per- 
mit the products of combustion to escape. The air 
ports, I, are provided with valves, whose spindles are 
connected with the rod, J — one end of which is threaded 
and passes through a nut secured to the air jacket — so 
that when the latter is turned both valves will be simul- 
taneously adjusted. 



IHFBOVES DOOB ATTACHHENT. 
The object of the invention herewith illustrated is 
to so arrange the door that, when it is in position to 
close the opening, its outer face will be flush with 
the outer face of the car, or other structure, in con- 
nection with which it is arranged. Formed in the 
upper part of the door are recesses, within which are 
hinged the lower ends of straps, whose upper ends 
are bent around a horizontal rod secured above the 
door. The upper and lower edges of the door, and also 
of the opening, are beveled from the outside upward 
toward the inside, while each side edge is beveled 
toward the inside. Held by clips to the lower part 
of the door is a crank bar having a central handle 
pivotally mounted within a socket carried by the 
bar. The crank arms extend downward and out- 
ward from either side of the door, and are arranged to 
enter open brackets secured to the sill of the car, as 
plainly illustrated in the engraving. Just beneath 




SHEWMAEEB'S IMFBOVED DOOB ATTACHMENT. 

the door are placed two stops, having outwardly ex' 
tending flanges, that are apertured to receive pins, 
which prevent any accidental displacement of the 
door after it has been closed. In the handle is a slot, 
through which passes a staple secured to the door, a 
pin serving to lock the handle in place. When it is 
desired to open the door, all the pins are removed and 
the handle is swung downward and outward, there- 
by partially rotating the crank bar and forcing the 
lower part of the door outward. The door is then 
swung clear of the opening, and slides along the upper 
bar. The handle will turn upon its pivot, and drop 
out of the way. To replace the door, its upper end is 
inserted within the opening, the lower end is forced 
inward, and the lever turned so as to force the crank 
arms into engagement with the brackets, when the 
handle is raised to force the door into place. 

This invention has been patented by Mr. John W. 
Shewmaker, of Terre Haute, Indiana. 
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lUPBOVES ATTTOMATIC STEP LASSEB. 
The step ladder herewith illustrated is so con- 
structed that the steps will be held in a horizontal 
position, no matter at what angle the ladder may 
be placed. The two pairs of side bars are pivoted to 
the ends of the steps and to the under surface of 
the platform, as clearly shown in the engraving. This 
construction allows all the steps to remain parallel 
with each other and with the floor, while the bars 
may be inclined at any required angle. Near the 
upper ends of the front bars are pivoted the upper 
ends of the legs, which are curved on a semicircle 
and pass through staples inserted near the upper ends 
of the rear side bars. The curved part of the legs is 
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UACNIDEB'S IMFBOVES AUTOUATIC STEP LASDEB. 

serrated to engage with the staples and hold the 
legs and bars in any position in which they may be 
adjusted. A stop pin limits the rearward motion of 
the legs. As the legs are swung on their pivots to 
adapt the ladder for use, the side bars will swing 
over and the steps will maintain their horizontal 
position independently of the inclination of the bars. 
The platform is preferably inclosed by side pieces, to 
form a convenient receptacle for brushes, etc. 
This invention has been patented by Mr. Q. Mac- 



nal slots, inclined away from the buffer, and to the 
slot is fitted a latch having, near its center, trun- 
nions, which may be placed in any pair of diagonal 
slots, according to the thickness of the door. The 
•weight of the latch is so distributed that, normally, 
the end next the door will project above the plate and 
into the path of the door. The door check is secured 
to the floor with the buffer at the point where it is de- 
sired to arrest the door when opened, and the trun- 
nions of the latch are placed in a pair of the slots, so 
as to leave a space between the end of the latch and 
the buffer, about equal to the thickness of the door. 
When the door is opened, it glides over the latch, as 
shown in the sectional view. Fig. 2 ; and when the door 
has passed the latch, the lighter end of the latter rises 
in front of the edge of the door, and holds it in an 
open position, as shown in Figs. 1 and 3. The latch is 
operated by gravity alone, and the check is not there- 
fore liable to derangement. 

This invention has been patented by Messrs. W. A. 
Hinkle and F. C. Jeffery, of Galveston, Texas. 




SCHWAILEB'S IHPBOVED WHEEL CITLTIVATOB. 



nider, of Belleville, Ontario, Canada, who will furnish 
all further particulars. 

■»<<>♦■ — 

IHPBOVED SOOB CHECK. 
This simple device is for arresting the motion of a 
door while being opened and for fastening it in an 
open position. The base plate is formed with a lo'ngi- 
tudinal slot ext^ding through the fgreater portion of 
its length, and has at one end a right angled arm, 
formed with a chamberjf or receiving an elastic buffer. 
In opposite walls of the slot are formed series* of diago- 




HINEtE & JEFFEBT'S IHPBOVED SOOB CHECK. 



IHPBOVED WHEEL CULTIVATOB. 

The main frame is bow shaped, and to it is attached 
the tongue. Hinged to the main frame, upon bolts, are 
the axle frames, which are each provided with a wheel, 
and each is formed with a square frame that reaches 
in front of the axle on which the wheel is placed. Each 
axle frame is formed with an upwardly inclined arm, 
which acts as a lever for holding the gang bars in po- 
sition, and the rear inner corner of each frame is con- 
nected to the upper portion of the main frame by a 
coiled spring, which serves to counterbalance the axle 
frame and prevent it from tilting. The gangs are dupli- 
cates of each other, each being provided with three sets 
of curved knives. The rear knives are curved outward, 
while the central and upper knives are curved inward, 
so they will counteract the side draught of the rear 
ones. 

The knives are so arranged that all the ground tra- 
versed by the gang will be tilled. The sets of knives 
are secured rigidly to suitable cross pieces, attached to 
the main frames of the gangs, which are bolted to the 
rear ends of the gang bars. Each gang is provided with 
a handle, by which the plowman can hold and control 
the cultivator as it is drawn over the ground. The 
connections of the gangs to the gang bars are vertically 
adjustable, so that the penetration of the knives may 
be regulated. The gang bars 
are connected to yokes, hinged 
to the main frame below the 
axle frames, each by a vertical 
bolt which passes through any 
one of a series of holes made 
in the yoke. The bars swing 
on their bolts, while the yokes 
turn upon their horizontal 
bolts, so that a universal con- 
nection is thus formed for con- 
necting the gangs with the 
main frame, which gives the 
gangs perfect freedom and 
enables the plowman to fully 
control them. 

The series of holes in the 
yokes permit of lateral ad- 
justment of the gangs to 
suit the width of rows to be 
cultivated. The knives can be set at different angles to 
the frame, up or down, independently of each other, 
and as the weight of the main frame comes in front of 
the axle, the gang bars are forced downward, so as to 
cause the cutters to penetrate the ground. In this 
manner the knives themselves carry a part of the 
weight of the frame, while the coiled springs exert a 
downward pull upon the frame. The combined down- 
ward action of the weight of the frame and the springs 
upon the gangs may be regulated as required. Upon 
the rear end of the tongue are secured hooks, on which 
the gangs can be supported when the cultivator is be- 
ing transported to or from the field. 

This invention has been patented by Mr. Joseph C. 
Schwaller, of Halbur, Iowa. 
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CHEESE CUTTEB. 
By means of this device, which is the invention of 
Mr. Samuel P. Hodgen, of Pittsfield, 111., a full cheese 
can be divided into two parts and^sliees cut from either, 
without crumbling or hacking the cheese. To the 
front end of one of the halves of the platform, which is 
divided by a central slot, is secured an upright on 
which an angular guide or gauge is vertically adjusta- 
ble. One end of a spring cord is secured to the under 
side of the platform, and is led, parallel with the slot, 
over a grooved pulley at one end, then around a pulley 
on a cross piece placed on the under side of the platform, 
at right angles to the slot, and the other end is con- 
nected with a knife. When a cheese is to be halved, it 
is placed upon the platform, and the gauge is adjusted 
until its horizontal arm rests on top of the cheese. The 
knife blade is then inserted in the bottom of the cheese, 
on the back side of the cross piece, and drawn to the 
back edge of tha pUitform, tb«a up the back edge, 



along the front edge of the gauge, down the front and 
along the slot to the starting point. By then pulling 
on the wire, which follows the movement of the knife, 
and is guided in the slot, the inner part of the cheese 
is cut. The cutting of halves of the cheese is done from 
the center to the edge, and down in line with the gauge 




HODGEN'S CHEESE CTTTTEB. 

and slot, either by the use of the knife or wire, or of 
both combined. The knife cuts mainly through the 
crust part of the cheese, the inner, soft part being cut 
by the wire, which is kept taut by the spring, so that 
it will follow the cut started by the knife point. 



COHPBESSED AIB GBEASE CTTP. 

The great merits of the grease cup shown in the ac- 
companying sectional view are its simplicity of con- 
struction and its auto- 
matic and continuous 
feed. It is designed for 
the manipulation of 
grease or " dope," a 
composition which, for 
some purposes, is supe- 
rior to oils. This cup 
feeds the grease continu- 
ously till emptied, and 
requires no attention 
whatever beyond the 
mere filling from time 
to time. (^Ki 

The cup, A A, is pro- 
vided with a regulating 
valve, E, above the out- / A 
let orifice, a. B is a hol- 
low cap, provided with 
an air tight piston, C, 
with hydraulic packing. 
The operation is as fol- 
lows : The cap being re- 
moved, the piston is 
drawn in to supply air 
to the air chamber, F. 
The packing of the pis- 
ton and the inside of the 
cap are slightly greased, 
to reduce the friction to 
a minimum. The pis- 
ton is then replaced in 
the mouth of the cap, 
when the cup is filled 

completely with grease. The cap is then screwed down 
the entire length of the threads. As the piston, C, lo- 
cated within the cap, is forced inward, it is evident that 
a quantity of air will be confined and compressed in its 
rear, inthe chamber, F. It will be seen, therefore, that 
upon the opening of the regulating valve, E, sufficiently 
to permit the proper amount of grease to escape, the 
compressed air in the rear of the piston is allowed to 
expand, exerting a constant and even pressure upon the 
grease to force it from the cup, this action being auto- 
matic. As the attendant has absolute control of the 
outfiow of the contents, by means of the valve, the 
economy and convenience of the cup are assured. This 
cup, according to its size, will manipulate its contents 
in from six days to two months. No matter in what 
position the cup may be placed, the grease is always 
forced to the bearing, making it most valuable for 
loose pulleys. 

Any further information may be obtained from Mr. 
John C. Grout, 17 Newberry & McMillan Building, De- 
troit, Mich., wiho is the sole manufacturer of these 
cups. 




We are pleased to learn that Professor Samuel P. 
Langley, of the Allegheny Observatory, Pittsburg, 
has received from fhe Royal Society of London the 
Rumford medal for meritorious discoveries in light 
and heat. The medal is of solid gold, 260 pennyweights, 
and is accompanied with a facsimile of itself in silver. 
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BEHINISCENCES OF DAGUEBBEOTYFY. 

{Continued from first page.) 
rouge. Scrupulous cleanliness was imperative in every 
step of the process. 

The buffs were kept clean and dry, when not in use, 
by inclosing them in a sort of vertical tin oven, which 
was warmed by a small spirit lamp. A careful ope- 
rator would prepare a plate having a bright black polish 
without a visible scratch, while an incompetent or 
careless man would fail in this part of the process, and 
would prepare plates full of transverse grooves and 
scratches. The beauty of the picture depended very 
much on the careful preparation of the plate. 

Occasionally, a buff would in some manner receive 
particles of matter which would cause it to scratch the 
plate. The remedy consisted in scraping the face of 
the buckskin, and brushing it thoroughly with a stiff 
bristle brush, generally a hairbrush devoted especially 
to this use. The buff was then recharged by dusting 
on rouge from a muslin bag. 

When the rotary buff wheel was adopted, it insured 
rapid work, but it was otherwise no improvement 
over the hand buff. At first, the wheels were made 
cylindrical, but that incurred the necessity of an ob- 
jectionable seam or joint where the leather lapped. 
The conical buff wheel (Fig. 3) allowed of .the use of 
a whole skin, thereby dispensing with the seam. 

After bufHng, the plate was taken to the dark 
room to be sensitized. The rooin had a side window, 
generally covered with yellow tissue paper, for the 
examination of the plate during the process. The 
room contained two coating boxes, one for iodine, the 
other for bromine. The construction of these boxes 
is clearly shown in Fig. 9, which is a longitudinal sec- 
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THE COATING BOX. 



tion of one of them. The two boxes were alike ex- 
cept in the matter of depth ; the bromine box being 
about twice as deep as the iodine box. 

Each box contained a rectangular glass jar having 
ground edges. In the top of the box was fitted a 
slide more than twice as long as the box. In the 
under surface of one end of the slide was fitted a 
plate of glass, adapted to close the top of the jar, 
and in the opposite end of the slide was formed an 
aperture, furnished with a rebate for receiving the 
plate. Upon the top of the slide was arranged a 
spring-pressed board, which held the slide down upon 
the top of the jar. 

On the bottom of the jar of the iodine box were 
strewn the scales of iodine, and in the bromine 
box was placed quicklime charged with bromine. 
The bromine was added to the lime drop by drop, and 
the lime occasionally shaken until it assumed a bright 
pink hue bordering on orange. The lime was thus 
prepared in a glass stoppered jar, and transferred to 
the jar of the coating box as needed ; one inch being 
about the depth required in the coating box. The 
polished plate was placed face downward first in the 
slide of the iodine box, and coated by pushing in 
the slide so as to bring the plate over the iodine in 
the jar. It was there exposed to the vapor of iodine 
until it acquired a rich straw color, the plate being re- 
moved and examined by the light of the paper window, 
and replaced if necessary to deepen the color. The plate 
was then in a similar manner subjected to the fumes 
of the bromine until it became of a dark orange color. 
It was then returned to the iodine box and further 
coated until it acquired a deep brownish orange color 
bordering on purple. The time required for coating 
the plate depended upon the temperature of the 
dark room. The process was very rapid in a warm 
room and quite slow in a cool room. 

The plate, rendered sensitive to the light bj' the 
thin layer of bromo-iodide of silver, was placed in a 
plate holder, and exposed in a camera according to 
the well known method. The time of exposure was 
much longer than that of modern photography. A 
great deal depended on the quality of the lenses of the 
camera. The exposure in the best cameras was rea- 
sonably short. The old time gallery, with its anti- 
quated camera and fixtures, and the dark room with 
the appurtenances, are faithfully represented in the 
engraving. After exposure, the plate was taken to 
another dark room for development. It was placed 
face downward over a flaring iron vessel, in the bottom 
of which there was a small quantity of pure mercury. 
The mercury was maintained at a temperature of 120° 
to 130° Fah. by means of a small spirit lamp. The 
temperature was measured by a thermometer attached 
to the side of the vessel. The plate was raised occa- 
sionally and examined by the light of a taper, until the 



picture was fully brought out, when it was removed 
from the mercury bath and fixed.* 

The fixing consisted merely in flowing over the 
plate repeatedly a solution of hyposulphite of soda, 
having sufficient strength to remove in about half a 
minute all the bromo-iodide of silver not acted upon 
by light. The plate was then thoroughly washed, 
and afterward glided or toned by pouring upon it a 
weak solution of chloride of gold and heating it 
gently by means of a spirit lamp until a thin film 
of gold was deposited upon the plate and the picture 
attained the desired tone. The plate was then washed 
in clean water, and finally dried evenly and quickly 
over a spirit lamp. 

This operation added to the strength and beauty of 
the picture, and also served to protect the surface of 
the plate to a great extent against the action of gases. 

The finished picture was protected by a cover glass, 
and the edges of the glass and plate were securely 
sealed by a strip of paper attached by means of an 
adhesive coating. 

^ < ■ > » 

Brains vs. ?fe Brains, and Hiring Steam Power.t 

When a machine won't work, the first thing to do is 
to determine just where the difficulty lies, and what 
the trouble is, Experience can give odds in this line, 
and the young mechanic especially must have all his 
faculties alert to " catch on" to the defective locality. 

Go to any first-class watchmaker, and he will tell 
you that the first and most difficult step in watch re- 
pairing is to find what the trouble is. The same applies 
to larger machinery as well, and the more complicated 
the mechanism, the more difficult to locate the 
trouble. 

Let two men attempt to "fix " two machines which 
are " out of -kilter." Let both men be young mechan- 
ics, to whom the machines are strange. The character 
of the two men will be as plainly seen as if it was a 
printed book. One of these men will go at the job 
"hammer and tongs." He will hammer this part, 
screw up a bolt here, loosen a screw there, and rattle 
and tinker the parts of that machine without even 
knowing what he does, or why he does it. Perhaps by 
mere chance he may strike the right lever, and ham- 
mer in the right place, thereby effecting a cure, but not 
by any skill of his own. 

His brother workman, on the other hand, will do 
nothing of the kind. First, he will sit down beside 
the machine and look at it. He will study each part, 
see what every lever and cam must do, how they work, 
and if there is anything to prevent the performance of 
their duties, he finds it out without fuss or trouble. 

This young man has used his brains for the purpose 
for which they were given him. He will continue to 
use them until he works himself into a responsible 
position, which he will fill with credit to himself and 
satisfaction to his emploj'ers. 

The first young man, the "thumper," as it were, will 
knock around the world, much as he knocks around 
a machine which is above his comprehension. This is 
the kind of a man who comes on a job with a rush and 
a hurrah, and who sneaks off in the night, leaving 
things worse than he found them. He will work around 
the country, get jobs and get bounced from them when 
his incapacity is discovered, until some day he goes off 
for good, in a cloud of steam. Of such is the^cheap en- 
gineer and the cut-rate workman. 

The whole difference between these two men lies in 
the fact that one of them used his brains to the best of 
his ability, while the first young man rushed at the 
work without stopping to think. 

Hiring steam power very often becomes a bone of 
contention between landlord and tenant, which gives 
rise to much discomfort, to say nothing of hard feelings. 
If the power could be readily measured, there would be 
less cause for dissatisfaction; but when the tenant is 
using but four horse power, and the landlord pays coal 
bills for twelve, then there is cause for grumbling, and 
grumbling there surely is. 

The indicator card will tell how much power the 
landlord is furnishing, but it seldom tells how much a 
tenant is consuming, although by taking a card with 
tenant's belt off and taking a card with all his ma- 
chinery at work, will approximate closely to the truth. 

By placing a dynamometer on the tenant's shaft, it is 
easy to see how much power he is consuming at the 
time,but it is no indication of the power used when the 
landlord's back is turned. If the tenant be dissatisfied 
with the amount he is paying for power, let him put on 
a belt having a width proportionate to the power he 
thinks he is using. If the amount is estimated at eight 



* A fortunate accident led to the discovery of the development of the pho- 
tographic impression by means of the vapor of mercury. Previous to this 
discovery, the image was brought out by a long continued exposure in 
the camera. Daguerre on one occasion placed some under-exposed 
plates, which were considered useless, in a closet in which there were 
chemicals. Afterward, happening to look at the plates, he was "aston- 
ished to find an image upon them. After taking one chemical after 
another f '•om the closet until apparently all were removed, the images on 
his plates were still mysteriously developed. At length he discovered on 
the floor an overlooked dish of mercury, and the mystery was solved. 
He ascertained that the effects produced by the mercury vapor sponta- 
neously given off could be secured at will by suitable apparatus. 

t James F, Hobart, in Tlu Manvfacturen' Oanette. 



horse power, then a belt eight inches wide, running 500 
feet per minute, will do the work safely and well. It 
a six inch belt will do the work, the tenant may depend 
upon it that he is using only six horse power, and the 
width for any given speed will be in the same pro- 
portion. 

A recording dynamometer is needed, which will tell 
at any time how much power is passing or has passed. 
In electrical transmission of power, such a device is in 
use, and works upon the principle that a given amount 
of current will deposit a given quantity of copper; 
therefore a small fraction of the current is led through 
an electroplating contrivance, and the ratio of the 
main and fractional currents being known, the amount 
of electricity furnished can be ascertained at any time 
by weighing the amount of copper deposited, and mul- 
tiplying that amount by the ratio of the currents. 

Some such device is used for power users and power 
sellers, and a device could probably be made in which 
the belt would transfer its energy to the shaft through 
a set of springs, the tension of these springs to be 
recorded on profile paper which is advanced a certain 
distance at every revolution of the shaft to which the 
device is attached. This paper could be figured up 
much like an indicator card, and all the foot pounds 
transmitted through the belt could be accurately 
determined. 



ILLTTMINATED CLOCK. 

The accompanying engraving represents a simple 
and practical device which embodies a day, night, and 
medicine clock, and which also provides a night light. 
Within the base is placed a clock mechanism, the hour 
spindle of which passes up through the center of the 




AN ILLUMINATED CLOCK. 

top and is secured to a dished plate, which is by this 
means revolved once in twelve hours. Resting upon 
the plate, and, of course, turning with it, is a dome- 
shaped globe of white glass, having the hours and 
quarter divisions marked distinctly in a circle upon its 
exterior. Secured to one side of the base is a pointer 
which extends to the row of figures. It is evident that 
as the globe revolves, the time will be indicated by 
the pointer. Within the globe is placed a small lamp, 
which serves, to render the figures and pointer plainly 
visible, so that the time may be read at night, and also 
to illuminate the room with a soft and yet sufficient 
light. Adapted to rest on top of the globe is a second 
pointer, which may be placed at any desired distance 
in advance of the stationary pointer. This will be 
found of value in the sick room, as, when giving 
medicines, the second pointer can be placed the re- 
quired interval between doses — say two hours— in ad- 
vance of the other, the lapse of the time being noted 
when the pointers are together. By Urns combining 
a lamp and clock, a most convenient and valuable arti- 
cle is produced. 

These clocks are manufactured by the W. C. Vos- 
burgh Manufacturing Company (limited), of 418 Fulton 
Street, Brooklyn, N. Y., and 184 Wabash Avenue, 
Chicago, 111. 

m f > m 

manganese as a Ptaospborescent Agent In minarals. 

In a memoir read on December 6 before the Academy 
of' Sciences, M, Becquerel came to the conclusion that 
the phosphorescence observed in some specimens of 
limestones is due to the presence of manganese. Hav- 
ing noticed, for instance, that Iceland spar is phos- 
phorescent, he proceeded to the analysis of this sub- 
stance, and found it to contain manganese. Then, ex- 
perimenting with carbonate of lime, chemically pure, 
he tested it with the phosphoroscope, and found it al- 
most inactive. When, however, small quantities of 
manganese are added to the liquors from which car- 
bonate of lime is precipitated, an active phosphores- 
cent compound is obtained. This phenomenon he con- 
siders due to a molecular change adduced in the pre- 
cipitated carbonate by the presence of manganese. 
— » I I > » 

In the case of trees which bear in alternate years, 



judicious thinning will often 
i fruit in the off years. 



result in considerable 
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Bar I^ead for Tempering. 

To the Editor of the Scientific American :■ 

I notice an article in a recent issue of your paper, 
on hardening steel by aid of zinc bath. I found a man 
recently, in the United States Mint here, who bored 
holes through the hardest steel and plate glass with 
drills. He told me that he drove the point of the 
drill, heated to cherry red, into a cold bar of lead, and 
the result was a much harder temper than the acid 
bath. S. P. Davis. 

Carson, Nev., December 17, 1886. 



Canse of tbe Boiler Explosion. 

To the Editor of the Scientific American : 

In Mark Bacuitt's article in your issue of January 1, 
entitled " A Remarkable Boiler Explosion," it is stated 
" the only theory that Master Mechanic Ames can 
offer is that the cock in the tube connecting the steam 
gauge with the boiler was partially turned, shutting 
off half or two-thirds of the actual pressure." I do not 
see that diminishing the size of the connecting tube 
alters the'pressure in the gauge. Does it ? 

W. P. Woodward. 
Howard, Pa., January 1, 1887. 



Camphor for Drilling Hard Steel. 

To the Editor of the Scientific American : 

Having occasion to drill. through a very hard piece 
of steel, I tried a saturated solution of camphor (alco- 
hol and gum camphor), and the result was marvelous, 
the drill apparently "biting" its way through the 
steel. Thinking your readers might be profited by a 
knowledge of this feature in drilling, I offer the same 
for trial, with the hope that those using it may be as 
well satisfied with the results as your subscriber has 
been. J. S. Charlbs, D.D.S. 

Omaha, Neb., January, 1887. 



Gas for Ocean Steamers. 

To the Editor of the Scientific American : 

Attracted by an article in the Scientific Ameri- 
can, of January, headed, " Gas for Ocean Steamers,'' 
and not taking much stock in the fruits of |the im- 
agination, the writer would submit the following in 
answer to the same ; 3,800 tons of coal would occupy 
about 135,700 cubic feet. Now suppose thatallthisspace 
were to be filled with gas at a pressure of 20 atmo- 
spheres (about 300 lb. per square inch), to how many 
tons of coal would it be equivalent ? Allowing liber- 
ally for the use of the compressed gas in an engine 
(which the writer in question neglects) before it is used 
under the boilers as a feiel, it will be found to be equiv- 
alent to less than 300 tons of coal. That is, the gaseous 
fuel would occupy nineteen times as much space as the 
solid fuel, F. M. T. 



Gas for Ocean Steamers. 

To the Editor of the Scientific American : 

In Mr. Keller's letter on "Gas for Ocean Steamers," 
he proposes to store the compressed gas in tanks. A 
better plan to secure the coal space entire would be, 
I think, to store the gas in the water tight com- 
partments common to all steamers of recent build. 
The gas could be conducted to the furnaces by a sys- 
tem of pipes tapping each compartment. The com- 
pressed gas would form a far greater resistance to the 
pounding of the sea, and would also prevent the com- 
partments from filling with water in the event of an 
accident or collision at sea. The density of the gas 
would probably wholly, or at least partly, prevent 
rapid flooding of the compartments. 

The greatest point of difficulty it seems would be 
the establishing of stations for filling the compartments 
previous to each trip. C. A. Cooper. 

Washington, D. C, January, 1887. 



Propulsion of Vessels. 

To the Editor of the Scientific American : 

In your last two issues, I find a controversy about 
propel ling ocean steamers by means of steam jets. It 
seems to me very strange that neither of these two gen- 
tlemen says anything about where to get the water from 
to generate the steam. On account of heavy incrusta- 
tion of the salt water, the boilers would be injured, 
and I don't know whether they could purify enough 
water for all those boilers necessary to generate the 
steam. But as a source of safety, I think an aux- 
iliary arrangement of a hydromotor would be very 
valuable. In case of breakage on the screw, shaft, or 
rudder, the hydromotor would be, it seems tome, just 
the thing. With sufiicient capacity, the vessel could 
certainly make about 8 or 9 knots per hour, and this 
would be enough to bring her to some | harbor in 
safety. Two-screw vessels, of which there is so much talk 
lately with ocean steamers, is nothing new. We have 
had them here on the lakes for nearly thirty years. Even 
if it would cost a little more to run two screw.s, I 
think they ought to be inaugurated on the ocean, 
for two fire safer than one. We have here a small 



pleasure steamer, the Mascotte, with two screws, 
worked, of course, by two separate engines. She 
lost one of her wheels twice during the summer, but 
could run very well with one. With an ocean steamer, 
safety is the main thing, but it seems it is the last 
thing shipbuilders or companies think of. 

J. Bender. 
Toledo, O., January 1, 1887. 



■Why the Tall Water Tower Fell. 

I'o the Editor of the Scientific American : 

Referring to your account of the rupture and fall of 
the 350 foot steel plate water tower at Sheepshead Bay 
in Scientific American, Dec. 25, 1886, page 405, I 
note that the contract called for " steel stamped 60,000 
lb. tensile strength." 

That the pipe was 16 ft. diameter for 70 ft. 

That after the first 5 ft. the steel was % in. plate. 

I submit that from these data, the pipe being 250 ft. 
high, the rupture was demonstrably inevitable. Thus, 
the circumference inside is substantially 50 ft. = 600 in. 
The pressure per square inch on the % in. steel — the 
pipe being full — would be substantially 113 lb. ; 113 X 
600 = 67,800 lb., the tensile lateral strain on any given 
vertical inch of the pipe, the pipe being made of ^ 

67,800 

in. plate. Add to this i ; = 23,600 + 67,800 = 

.3 
90,4GO lb. pressure. So that steel of 60,000 lb. strength 
lacked more than one-third of being strong enough 
to bear the strain. J. C. HODGES. 

Morristown, Tenn., December 25, 1886. 



W^hy the Sheepshead Bay W^ater Ton^er Burst. 

To the Editor of the Scientific American: 

The figures given as to the height, diameter, and 
the thickness and tensile strength of the plates of the 
stand pipe of the -Kings County Water Works, illus- 
trated in the Scientific American of December 35, , 
1886, are suggestive, and tell a plain story as to the 
cause of the stand pipe's bursting. Steel is a very strong 
material, and a water tower made wholly of steel 
ought, perhaps, never to burst, but the strength even 
of steel has its limit. No one, it is clear, ought to 
expect steel to withstand a stress greater than its ten- 
sile strength. And yet that, as it seems, is precisely 
what was expected of the steel in this Sheepshead 
Bay tower. 

Given a diameter of 16 feet, with the water stand- 
ing at the height of 337 feet, the rupturing stress on 
the tower, at points 10, 30, and 30 feet above the base, 
was respectively, in round numbers, 56,400 pounds, 
53,800 pounds, and 51,200 pounds, while the contracted 
strength of the steel at these points was only 45,000 
pounds. At 40, 50, and 60 feet from the bottom, the 
stress was respectively 48,600 pounds, 46,000 pounds, 
and 43,400 pounds, against plates that were expected 
to stand only 37,500 pounds. Had the stand pipe 
been full, the stress would have been increased about 
6,000 pounds. 

In this estimate no consideration is taken of any 
lateral support to the plates. None appears except 
that offered by the base and the smaller pipe at the 
taper, and these are too remote to materially strength- 
en the middle 16 foot sections. 

Evidently, the .steel was better than Mr. Robinson 
contracted to furnish. With the extreme stress re- 
sulting from the great height and large diameter, 
plates much thicker and of greater tensile strength 
should have been required. But, in view of what 
was required, it is not surprising that this steel tower 
fell. The only wonder is that men of good mechani- 
cal sense and constructive ability should trust them- 
selves anywhere near it when being filled. 

S. D. Locke. 



The Water Tower, Sheepshead Bay. 

To the Editor of the Scientific A merican : 

I have just finished reading the very interesting ac- 
count, given in your issue of December 25 last, of the 
fall of a stand pipe, or water tower, at Sheepshead Bay. 
There have been several of these water towers destroyed 
during the last few years. There should be no diflBculty 
in making these towers strong enough. The method 
of ascertaining the required strength should be the 
same as that used in steam boiler construction, and 
the margin of safety should be no less. 

The tower at Sheepshead Bay had not sufficient mar- 
gin of safety. The diameter was 16 ft., or 192 in. ; the 
pressure 127 lb., which, multiplied by 192, gives 33,784 
as the bursting strain. The material was % thick, 
which equals IJ^ for the two sides. Thetensilestrainof 
the material was 60,000 lb., which would resist 75,000 ; 
but as thick plates, even when riveted with three rows 
of rivets, cannot be depended upon for more than one- 
half of the original strength, the resisting strain-is prac- 
tically reduced to 37,500, which you will concede to be 
far from sufficient. 

There are agencies which deteriorate and weaken 
these water towers that are quite as active and as un- 
seen as the agencies which weaken and deteriorate 
steam boilers. With a view of directing your attention 



to the probable cause of the destruction of the tower at 
Sheepshead Bay, I will suppose the following : 

The pumps, while filling the tower, also delivered the 
usual quantity into the general distribution ; and in 
order to deliver 400,000 gallons in two hours, they will 
run to something over the usual speed. Now, suppose 
that for some reason the pumps were temporarily slowed 
down or stopped ; the water to supply the general dis- 
tribution would return from the tower, and would de- 
scend from the upper portion of the tower with a ve- 
locity of about one foot per second, which flow would 
be immediately stopped on again starting the pumps, 
thus subjecting the tower to a much greater pressure 
than that due to the height of the water. 

These water towers, or stand pipes, as is well known 
to engineers, are of no use whatever except in connec- 
tion with the Cornish engine. Therefore, if people will 
have them for landmarks or monuments, they should 
be closed at the top and used simply as air vessels. 

The object for which the Egyptian Pyramids were 
erected may in time be discovered. But the object for 
which the stand pipe, or water tower, is erected in con- 
nection with the modern pump will forever remain a 
mystery. Wm. GoldinG. 

New Orleans, January 5, 1887. 

< I ■ I » . — - 

Taking Cold. 
To the Editor of the Scientific American : 

Reading, in a recent issue of your paper, an article of 
Dr. Brown-Sequard on " Taking Cold," it occurred to 
me that colds are peculiar to civilized life, and to our 
comfortable, warm rooms. I have had colds as fre- 
quently perhaps as any one, but during one period of 
my life I was entirely free from them, with one excep- 
tion. 

I served through the war in the Fifth Ohio Cavalry, 
beginning at Shiloh, and ending my service with the 
march to the sea. We were an active regiment, always 
at the front, and therefore always remarkably unen- 
cumbered with tents or comforts. We were exposed to 
all weathers and all seasons. Many a time we were 
rained on for a week or more. When the sun came out 
the next week or the week after, it dried us. Many a 
time, long after dark, after a march in rain and mud all 
day, we have been filed into miry woods, where we 
slept in the rain with the running water washing be- 
tween us and our blankets. I have seen men wake in 
the morning with their hair frozen in the mud. But 
none of us caught cold. We swam the Tennessee River 
after midnight, when the mercury was at zero, and 
among floating ice, and came out with our clothes, to 
our armpits, frozen like sheet iron, and then marched 
till morning. In the cold winter of 1863-64, we were in 
the mountainous country of Bast Tennessee, where it 
is as cold as Ohio. We were therefrom November until 
March, without any tents or shelter of any kind, mov- 
ing every day, and sleeping in a different place every 
night, with the temperature frequently below zero. 

I have, with my comrades, ridden upon the skirmish 
line when I could not lift a cartridge out of my box, 
nor even pick up a carbine cap. I have been on night 
pickets, mounted, when the pickets had to be relieved 
every fifteen minutes, because if left longer the men 
could not load and fire. But we never caught the 
slightest cold, nor did I ever in times of cold and ex- 
posure to wet see a soldier with a cold. But I did 
catch one cold in the army, and I never had such a one 
before or since. It came from excessive comfort, or 
what seemed comfort to us. We were at Camp Davies, 
Miss., the southern outpost of the great fortress of 
Corinth. Having been there some months, we began 
to build neat log cabins, with openings for doors and 
windows — no glass or doors, of course. 

One of our mess being a young bricklayer, we 
thought to surpass our neighbors in style and comfort, 
and we sent for brick, and he built us a large chimney 
and fireplace, and we built a good fire. That settled us. 
Four of us had to go to the hospital with tremendous 
colds on our chests and in our heads. We never had 
such heavy colds in our lives. This was about the 
middle of our three years of service, and before and after 
that I never saw an exposed soldier with a cold. (Of 
course a few days after our cabins were finished we got 
marching orders.) I believe all old soldiers will bear 
me out that in active campaigns, where there was great 
exposure to the weather, no one had a cold. And 
come to think of it, in my experiences in Colorado and 
Utah, in recent years, I never saw an Indian with a 
cold, though they stand more exposure than our 
cattle do. It is our hot rooms that give us our colds. 
If a person would camp out from fall till spring, ex- 
posed to the weather of a severe winter, he would never 
take either a cold, pleurisy, or pneumonia, and would 
be absolutely free from them. But when you are in 
Rome you must do as the Romans do, and take warm 
rooms and colds. Andrew Van Bibber. 

Cincinnati, O., Jan. 5, 1887. 

»< » >» 

A PROPER, safe working load for wire ropes is as fol- 
lows : One-half inch in diameter, 1,000 pounds ; five- 
eighths rope, 1,500 pounds ; three-fourths rope, 3,500 
pounds ; one inch rope, 6,000 pounds. This is for nine- 
teen, wires to the strand, hemp centers. 
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tB£ SAINT HALO BOLLING BBISGE. 

Some time ago we gave a brief description of tliis 
curious system of communication between two jetties, 
aitd we now return to the subject because of some beau- 
tiftil photographs that have been sent us, showing the 
lalttlDg bridge at low and high tide. We shall remind 
our readers that the two cities of Saint Malo and Saint 
Servan are so close together as to nearly touch each 
ether. In order to go from one city to the other, it was 
formerly necessary to make considerable of a detour. 
It is now more than fifteen years ago that the architect 
Leroyer, of Saint Malo, remedied this inconvenience by 
constructing, not a revolving bridge, but a light iron 
framework — a genuine rolling bridge — which carried 
foot passengers from one jetty to the other. This iron 
structure lies upon a car- 
riage mounted upon wheels 
that run upon rails. This 
bridge is moved through 
two chains, one of which 
pulls it toward Saint Malo 
and the other toward Saint 
Servan. These chains 
wind over a drum set in 
motion by a steam engine. 

At the upper part of the 
framework there is a plat- 
form for carriages, horses, 
and merchandise. For foot 
passengers there is a sort 
of cabin that protects 
them against sun and 
storm. The toll is one 
cent for the open platform 
and two cents for the 
cabin. 

The bridge operates at 
high tide as well as at low. 
In the former case, nothing 
is more curious than to see 
the platform suspended 
over slender iron rods at 
the surface of the water. 
Under such circumstances, 

travelers sometimes experience a certain shock upon 
gazing at the ocean beneath them. 

In 1878, at the time of the Paris Exposition, Mr. 
Leroyer constructed a small model of this bridge, one- 
tenth actual size. Along with this there was a printed 
description, which we here reproduce in part. 

When at rest, the rolling bridge is entirely out of the 
way of ships. 

On the Saint Malo side it enters a cavity in the 
wharf wall through its entire length. On the other 
side there is a short approach, as seen to the right in 
Fig. 1. The height of the walls above the rails is 343^ 
feet. At high tide, the bridge is submerged 33 feet. 
The distance to be traversed is 295 feet, the width of 
the pass, but it may be prolonged as.much as neces- 
sary. The velocity of the 



Packing for Piston Heads and Stofflng Boxes. 

At a recent meeting of the Western Railway Club, 
Chicago, Mr. Johnson said : Metallic packing exclu- 
sively has been in use on the Chicago, Burlington 
& Quincy road since the fall of 1881. We find that 
piston rods average a mileage of 50,000 miles without 
turning. We then turn off an average of 1-64 inch. 
We reduce our piston rods from 3 inches to 23^ inches, 
or J^ inch, before throwing out, this giving us a wear 
of 1,600,000 miles on piston rods per engine. Putting 
the average mileage of all engines at 50,000 miles per 
year would make the life of piston, so far as packing 
is concerned, 32 years, or more than the average life of 
an engine. As a matter of fact, during the past five 
years that this packing has been used by the Chicago, 




Fig. l.-THE SAINT MALO ROLLING BRIDGE 



Burlington & Quincy, in no single instance has there 
been a piston rod removed on account of wear. There 
is no case where an engine has been laid in to turn 
either the piston rod or valve stem, on account of 
leaking. The wear of the valve stem is greater than 
the piston rod, though not as true, the valve stem 
wearing more on the top and bottom, leaving the 
stem somewhat oblong. We find the average mileage 
of valve stems to be about 35,000 miles without turn- 
ing, when they require from 1-64 to 1-33 inch to true 
up. Of the engines equipped with this packing in 
1882, there has yet been no case of a valve stem being 
removed. This packing costs, complete ready to put 
on engine, for pistons and valve stems, $23.05. The 
cost of maintaining this packing is extremely light. 



TIDE. 




current to be traversed is 
sometimes from 5 to 6 
knots. The trip is made 
in 90 seconds, or about 2J^ 
minutes in going and com- 
ing. 

Since the construction of 
the bridge in 1871, there 
has been no accident of 
any note, and communica- 
tion between the two cities 
has been uninterrupted, the 
structure having operated 
at all times without the 
least stoppage, affording a 
prompt and sure passage 
from one shore to the 
other, at night as well as 
during the day, at high 
water as well as low, and 
even when ships could not 
ride the sea. 

The bridge carrieshorses, 
carriages, merchandise, 
and cattle. The platform 
will hold one hundred pas- 
sengers. 

We are surprised that it 
has not been imitated in other parts, and we have 
thought that it would be of interest to again call the 
attention of engineers and the publicto the interesting 
device.— ia Nature. 








Fig. 2.-THE SAINT MALO ROLLING BRIDGE AT HIGH TIDE. 



The remarkable bleaching compound of Mr. Chas. 
Toppan, of Salem, Mass., consists of 3 parts, by mea- 
sure, of mustard seed oil, 4 of melted parafflne, 3 of 
caustic soda, 20° Be., well mixed to form a saponaceous 
compound. Of this, 1 part of weight and 2 of pure tal- 
low soap are wised, and of this mixture 1 ounce for 
eaeb gallon of water is used for the bleaching bath, and 
1 ounce caustic soda, 20* Be., for each gallon is added, 
when the bath is heated in a close vessel, the goods en- 
tered, and boiled "until sufficiently bleached." 



110 engines, it kept one lathe constantly turning 
valve stems, and two lathes on piston and piston rod 
work. At the present time, at the same shop, with 
120 engines, one lathe does all the piston and piston 
rod work and a considerable portion of the valve 
stem work. This includes all new work and repairs. 
Mr. Johnson: It is the Jerome packing, somewhat 
modified. We have made some slight improvements — 
or what we considei- improvements — on the original 
design given us ; but it is practically the Jerome 
packing. Those engines that I spoke of make about 
7^000 miles a month. They are operated by new crews; 
there is no regular engineer on them. Our practice 
is to have one man in the shop do all the lathe work, 
and the work in the roundhouse of replacing the pack- 
ing rings is all done by one 
man. 

Secretary Sinclair: When 
engines are running in a 
yard where they are very 
much pressed for work, 
and doing work for double 
crews, it is often of great 
importance to have no 
delay in putting in pack- 
ing, and where you are us- 
ing hemp packing it often 
happens that it blows out 
just at a most inconve- 
pient time, and if you can- 
,not put a new lot in you 
must lose a good deal of 
steam before it is possible 
to repack the engine. In 
running engines myself I 
have had experience with 
mostkindsof packing that 
have been used. I have 
used flax and hemp and 
other kinds of piston 
packing, and I think that 
hemp is the most expen- 
sive packing that was ever 
put into an engine for 
any purpose. Some of the metallic packing does not 
suit well because it is not mechanically a good arrange- 
ment. Unless a packing is made so that there will be 
some means of compensating for the rise and fall of 
the piston rod, it is not going to wear well ; especially 
is this true of a metallic packing. A fibrous packing, 
like hemp, may have enough elasticity to it to fill up 
an opening when a hole is made by the rise and fall 
of the crosshead, but metallic packing has not that ; 
and unless there are means taken to let the ring rise 
and fall with the piston, the rod squeezes a hole in the 
top or bottom of the ring, makes it elliptical, and the 
steam blows out there. That has been the cause of 
difficulty with so many kinds of metallic packing, 
viz., that they did not make provision for that rise 

and fall. It would be all 
right so long as the guides 
were perfectly fitted to the 
crosshead, or the cross- 
head to the guides, but as 
soon as there was some lost 
motion the ends of the 
stroke would destroy the 
packing so that it would 
leak badly, and in that 
way it would never be 
kept tight ; and whenever 
we screw up on it and 
try to prevent the leaks, 
it squeezes the sides of the 
piston rod. Metallic pack- 
ing of a bad form is much 
harder on the rod than 
fibrous packing is, but 
metallic packing, if well 
made, is certainly the most 
economical that can be 
used. 

I made some inquiries 
about it a short time ago 
on a road where it hadn't 
done well, and I found 
that they put the packing 
on just as the engines 



Three passenger engines, making 250 miles daily, with 
our heaviest through trains, being handled by sepa- 
rate crews — there being six crews to run three engines, 
each following the other around — have, from May 1 
to December 1, 1886, only used 36 cents' worth of ma- 
terial each. This represents the 6 pounds of metallic 
packing rings. Freight engines require ia, set of pack- 
ing rings once in three months on an average. 
Switch engines require a set once each month. I find 
that the records of the amount of hemp used have 
been destroyed. Piston and valve stem wear, how- 
ever, with hemp was very remarkable. The average 
life of a steel piston rod, with hemp, was four 
years. The average of a valve stem, with hemp, did 
not exceed two years. At one shop, where there were 



happened to come in, without truing up the piston 
rods or valve stem, and they had no success with it at 
all. Now, I think that you cannot apply that packing 
successfully without having the rods perfectly true, 
and if they are true in the first instance they are liable 
to continue true ; but if you apply the packing when 
they are worn in the middle, it is impossible to get it 
to keep tight, and the packing will be destroyed in 
screwing it up and trying to make it tight. 

Mr. Reynolds : We are using metallic packing on all 
our engines. We have one engine fitted witji it, that 
I remember now in particular, that made about 60,000 
miles with no expense whatever. The packing costs 
about $45, but its manufacture costs only about $13. 
It is only a question of patent. 
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STEAM CABBIAOES. 

As well known, locomotives and 
cars on rails were, in the beginning, 
two absolutely distinct conceptions, 
which made their way isolatedly, and 
seemed as if they were never to meet. 
The fusion of these two ideas was to 
give us railways such as they now 
exist. The first steam carriage was 
built by Joseph Cugnot, and it is quite 
curious, apropos of this, to recall the 
terms in which his invention was 
made known to the Institute, on the 
11th of Pluviose, year VI. (January 30, 
1798), by Bonaparte: 

" The secretary read a note sent by 
Citizen Bonaparte, who received it 
from Citizen Roland, relating to a car- 
riage moved by steam. Citizens Cou- 
lomb, Perrier, Bonaparte, and Prony 
are commissioned to make a report 
upon this machine, and to be present 
at the trial to be made of it, and, at 
the same time, to present their views 
upon the best method of applying the 
action of steam to the carriage of 
burdens." 

The model of the steam carriage 
constructed by Cugnot in 1771 is pre- 
served at the Conservatoire des Arts et Metiers. Some 
years later, in 1784, Watt and Murdoch, each in turn, 
made experiments on the propulsion of carriages by 
steam, without a thought of anything else than doing 
away with the horse. The dwarf locomotive con- 
structed by Murdoch is now on exhibition in the Ken- 
sington Museum. At the same epoch at which Ste- 
phenson was solving the pro- 
blem of railways, experiments 
were likewise being made 
upon ordinary roadways; and 
much later on, when this 
great problem had been 
definitely solved, the roads 
were still being traversed by 
steam carriages of a more or 
less ingenious conception. 

By good luck, we have come 
across an engraving of the 
period, representing Doctor 
Church's carriage,- which we 
herewith reproduce. 

Dr. Church, of Birming- 
ham, ran over the road that 
leads from the latter place to 
London, at a speed of nine 

miles per hour, with the carriage shown in the cut. 
His enterprise was kept up for some time, and gave 
rise to other experiments in England. These experi- 
ments gave results full of promise, and perhaps would 
have disenthroned stage coaches and wagons, had not 
locomotives upon rails given something better than 
promises, and quickly revolutionized the economic con- 
ditions of civilized countries. — La Science en Famille. 

THE ST. PAUL ICE PAIACE. 

The general form of the palace resembles somewhat 
a Latin cross. It will cover about 42,000 square feet, 
being 217 feet long by 194 feet wide. The grand cen- 
tral tower will be octagonal in shape, 50 feet in diame- 
ter and 10.1 feet high. The building will be a roofless 
shell, the surrounding walls averaging 23 feet in height. 
The main entrance will be in the form of a triumphal 
arch, surmounted by a sitting figure of King Borealis 
with his attendant bears (rampant) at either hand, a:ll 
to be carved in ice. This archway will be 16 feet wide 
and 15 feet high. The wall 
will be 9 feet thick. The 
wing forming the foot of the 
cross, in which will be the 
main entrance, is circular in 




CHURCH'S STEAM OMNIBUS. 



form, 95 feet in diameter. Each of the other wings, 
forming the head and arms of cross, will also ter- 
minate in an entrance, but of minor importance. The 
whole affair will be pleasing in effect and magnificent 
in proportions. 

Our engraving is from the Ntrihwestem Architect 
and Improvement Record. 




SIB ISAAC NEWTON'S STEAH CAB- 
BIAGE. 

It is curious that Sir Isaac Newton, 
in one of his books, said that it would 
be necessary that a new mode of trav- 
eling should be invented. He prophe- 
sied that the time would arrive when, 
owing to the increase of knowledge, 
we should be able to travel at the rate 
of fifty miles an hour ; these remarks 
were ridiculed at the time, but have 
been more Ihan realized. Moreover, 
the world is indebted to the same illus- 
trious personage for the first idea of 
propulsion on land by steam power, 
for in his " Explanations of the New- 
tonian Philosophy," written in 1680, 
he suggested the little locomotive 
shown by the accompanying engrav- 
ing, " which will be recognized as re" 
presenting the scientific toy which is 
found in nearly every collection of 
illustrative philosophical apparatus." 
It consists of a spherical generator, B; 
the driver sitting at A controls the 
escape of the steam by the lever, E, 
and the cock, F; the fire beneath the 
boiler is seen at D ; the whole is 
mounted on light wheels, so as to move 
easily on a horizontal plane, and upon opening the 
cock, F, steam would issue violently out of the nozzle, 
C, shown pointing backward, and by its reaction the 
carriage would be driven in the opposite direction, and 
propelled forward, as indicated by the arrow. 

It would be very interesting to know whether Sir 
Isaac Newton ever made a model of his proposed loco- 
motive ; doubtless "he mere- 
ly threw out the idea for 
s^ other minds to work upon." 



SIR ISAAC NEWTON'S STEAM CARRIAGE OF 1680. 



Druminb discovered and described by Dr. John Reid 
(Australian Medical Gazette, October, 1886). Drumine 
is the alkaloid from Euphorbia Drummondii, and is 
an almost tasteless substance, soluble in chloroform and 
water, and producing local an<esthesia of mucous mem- 
branes in a way similar to cocaine. 




A Rare Bear. 

A curious and rare specimen 
of the bear family, called 
TJrsus syriacus by one au- 
thority and Ursus gabellinus 
by another, came to New York 
recently, and is now to be 
seen at the private menagerie 
kept by Reiche, the dealer in 
live animals. 

This species is both unusu- 
ally powerful and vicious ; 
two qualities of which he gave 
apt illustration recently by 
breaking through the heavy 
iron bars of his cage and attacking his keepers. Dur- 
ing the struggle between men and bear, Mr. Reiche, 
who, from experience, knows a fierce animal when he 
sees it, decided that the odds were in favor of the bear, 
and was about to use his rifle when the bear suc- 
cumbed, and was forced back into his cage. The 
Syrian bear is both a meat and vegetable eater ; being 
particularly fond, it is said, of a kind of chick 
pea (Vicer arietinus) growing about the snowy 
regions. The present specimen is fulvous brown, but 
his kind are often fulvous white, and sometimes 
spotted. 

This Syrian bear is particularly interesting, because 
supposed to be the first of the bear family known, and 
presumably the same species as those "'she bears" 
which, we are told by the Bible [II. Kings, ii., 23 et 
seg.], lay hid in the wood, andcomingforth, " tare forty 
and two "of them who persecuted Elisha. Matthew 
Paris, in his History of England (tom. ii., p. 34, London, 
1640), describes this bear as the one which attacked 
(rodfrey. The latter, while the siege of Antioch was 
in progress, was riding in the neighborhood, when he 
came upon a poor wood gath- 
erer seeking to escape from a 
ferocious bear. The soldier 
rode at the bear, was unhorsed 
bj' the brute, and only suc- 
ceeded in driving his sword 
into it after he had got an 
ugly wound. 



THE ST. PAUL ICE PALACE. 
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HYGROMETER. 



SCIENCE IN TOYS. 

III. 

The toy hygrometer serves to show approximately 
the hygroiuetric state of the atmosphere. One of the 
several forms in which it is made is shown in the an- 
nexed engraving. A 
perforated metal tube, 
projecting from the 
back of the figure, con- 
tains a short piece of 
catgut cord, which is 
fastened in the rear end 
of the tube by closing 
the sides of the tube 
down upon it. The op- 
posite end of the cord 
projects beyond the 
front of the figure, and 
is attached to the arm 
of the boy. In the 
hand of the arm thus 
supported is carried an 
umbrella. When the 
air is dry, the catgut 

cord retains its twist, and the arm holds the umbrella 
out of the position of use ; but when the air becomes 
moist, the cord swells slightly, and untwists, and in so 
doing raises the boy's arm and brings the umbrella 
over his own head and over the head of his com- 
panion. 

Another form of the same device consists of a house 
having two doors and containing two figures — a man 
with an umbrella and a woman in fair-weather dress ; 
the figures being supported on opposite ends of a bar 
suspended centrally by a catgut cord. When the cord 
is untwisted by the action of moisture, the man with 
the umbrella sallies out ; when the cord becomes dry, 
the man returns indoors and the woman appears. 

These simple, pleasing, and instructive toys illustrate 
the action of moist^^re on certain porous bodies, and 
are of interest, if not of actual use, to the meteorolog- 
ical observer. 

The action of the sensitive leaf shown in the engrav- 
ing is also due to expansion by absorption of moisture. 
The leaf consists of a piece of thin gelatinized paper, or 
gold beater's skin, or even of gelatine, printed in some 
fantastic design, that of the mermaid beingthe favorite. 




SENSITIVE LEAF. 



When the leaf is laid upon the palm of the hand, the 
moisture of the hand is absorbed by one side of the 
leaf, and more in some places than in others, owing to 
imperfect contact with the hand. The moistened por- 
tions rapidly swell, thus warping the leaf, which twists 
and writhes in every possible direction, as if it were 
possessed of life. The leaf, being extremely thin, quickly 
becomes dry, so that the various contortions succeed 
each other rapidly. 

The chemical thermometer is made by sealing in a 
tube a solution of chloride of cobalt in 
dilute alcohol. When the tube is sub- 
jected to a temperature of 40° to 50° 
Fah., the solution becomes pink, and 
as its temperature is raised to 90° or 
100°, it passes through various shades 
of purple, and finally becomes blue. 

Tlie same salt applied to an artificial 
flower, a rose for example, renders it 
visibly hygroscopic. When the air is 
humid, the rose is pink ; and when the 
air is warm and dry, the rose will be 
purple or blue. A solution of the same 
salt constitutes one of the sympathetic 
inks. 

TliB luminous rose shown in the 
same vase with the hygroscopic rose is a beautiful exam- 
ple of the wonderful property of storing light possessed 
by some bodies. The light-storing property is given 
the rose by a coating of lumin- 
ous paint, the basis of which is 
sulphide of calcium. This rose, 
if exposed to a strong light dur- 
ing the day, will be luminous 
throughout the night. 

The exact nature of the change 
which takes place in the phos- 
phorescent substance while ex- 
posed to the light is unknown. 
It is supposed to be due to some 
modifying action of the light, rather than chemical 
action. It has been ascertained that the phosphores- 
cence takes place in vacuo as well as in air. 



CHEJIICAIi THER' 
MOMETER. 




HYGROSCOPIC AND LITM- 
INOU3 ROSES. 



Prince Rupert's drops, or Dutch tears, show in a 
striking manner how a body under sufficient internal 
strain may contain within itself the elements of de- 
struction. These drops have a 
long, oval form, tapering at one 
end to a point, which is more or 
less curved. They are made by 
dropping melted glass into water, 
thus suddenly cooling the glass 
and putting it under great 
strain. 

The larger part of the drop 
may be struck with a hammer 
without breaking ; but on break- prince rupert's drops. 
off the point, thus relieving the 

strain at one place, the glass instantly flies into pieces. 
So complete is the destruction, that the fragments are 
like fine sand. 

The Bologna flask is of the same nature as the Prince 
Rupert's drops. It is an unannealed glass flask, having 
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BOLOGNA FLASK. 



a very thick bottom, which is under great strain. The 
flask will receive a hard blow without breaking, and a 
lead bullet may be dropped into it without producing 
any eflfect, but on dropping into it a quartz crystal, or 
in some other way slightly scratching the inner surface 
of the flask at the bottom, the flask at once goes to 
pieces. The action may be compared to the destruc- 
tion of a superstructure of masonry by weakening or 
destroying the keystone of the arch which supports it. 

A common example of action of this kind is met with 
in lamp chimneys, which break without any apparent 
cause. Engineers often find glass water-gauge tubes 
which will readily stand steam pressure, but which, 
when scratched even imperceptibly on the inner sur- 
faces, will break. G. M. H. 

< < ■ ) » 

Icoiioinatlc Writing. 

A recent lecture on this subject by Prof. Daniel G. 
Brinton, A.M., M.D., has been published in pam- 
phlet form, and in view of the recent developments 
in the deciphering of Mexican inscriptions, possesses 
peculiar interest. We are mainly familiar with two 
ways of expressing thought in visible character — one 
by purely arbitrary signs, the other by pictures re- 
presenting the objects described. Many of the Egyp- 
tian inscriptions are in a character derived and de- 
veloped from the latter method. Now, if a punning 
system be used, if for an adjective, or any word, a 
representation of an object having a similar name be 
employed, we have an example of the ideographic 
method. A Cockney desiring to express thus the 
adjective "high" might draw a human eye. The 
similarity of sound would make the drawing answer 
for the expression of the adjective. Again, taking 
an infinitive case of a verb, the words "to hide" 
might be expressed by the figure 2 and a picture of 
a skin or hide. 

These instances will recall rebuses or pictorial puz- 
zles to the reader's mind. In them the iconomatic sys- 
tem often appears, though mixed of cour.se with the 
literal and the picture systems of expressing ideas. 
Iconomatic writing, it will be observed, occupies an 
intermediate position, standing in some sense in rela- 
tion to both letter and picture writing. Both Egyp- 
tian and Chinese writing, in all probability, began as 
picture writing. How complete a system of iconoma- 
ticism they passed through is unknown, yet in the 
Egyptian hieroglyphs examples are found. Thus Dr. 
Brinton cites the word nefer, which in Coptic signifies 
a number of things — a lute, a colt, a conscript soldier, 
a door, and the adjective good. The picture of a lute 
was employed to signify any of these words. Going a 
step further, a symbolic or arbitrary representation of 
a familiar object might be used in picture writing. 
As this developed, this arbitrary figure would acquire 
new meanings. In the hieroglyphics of Egypt, a three- 
sided square was used to represent a house, but in the 
broader sense to signify the sound per, which means 
notonly a house, but several other things. 



To fix the individual meaning of any of these 
characters, unpronounced determinative characters 
were used. Thus, if a lute, nefer, was drawn or in- 
scribed to represent a conscript, a picture of a man 
would be annexed as a determinative. This precluded 
it from meaning a colt, or a door, or a lute, but fixed 
its meaning as a conscript. 

The probability that all Egyptian writing had this 
origin is increased by the fact that several signs were 
used in its highest development to represent the same 
sound. Four signs exist for the sound of the letter M, 
four for that of T, three for N, and so on. On the Ro- 
setta stone, the words Alexander and Alexandria in the 
Egyptian sectors are expressed by rebus-like signs of 
the Egyptian language. 

In heraldry numerous examples of this principle 
occur; they were mostly used in the older times, be- 
fore reading and writing were common acquirements. 
Now they are considered in bad taste. Of those cited 
by Dr. Brinton, the Bolton shield may be quoted— a 
cask, or " tun," transfixed by a crossbow, or " bolt." 

The instances taken from the Mexican language are 
most curious and interesting. Thus a town is cited 
which was called Tamneh in the Huastecan language. 
In the Aztec tongue it became Tamnoc. This in Huas- 
tecan means " near the scorpions," but in Aztec has no 
meaning at all. But the word tamachina- means to 
measure, a measuring stick is rendered by octocatl, foot- 
prints by xoctli. Hence the name of the town was in- 
dicated by a man holding a measuring stick, which 
gave the syllable tarn, from the verb, and oc, irom the 
noun, while footprints marked upon the stick reaffirm 
the syllable oc. In Nahuatl, the name of a certain 
town,- Mapachtepec, means badger hill or badger town. 
The native, scribe preferred a punning to a pictorial 
rendering of the word, and showed a hand, maill, giv- 
ing the syllable ma, grasping a bunch of Spanish moss, 
pachtli, giving the syllable pac/i, while tepee is denoted 
by a picture of a hill. 

Dr. Brinton cites as an illustration the well known 

rebus or puzzle j|j„„„ meaning Andover, Mass. A simi- 
lar " position " meaning was used by the Aztecs. The 
word itziniquilpan is represented by a stone knife, 
itztli, and a plant, quilitl, placed over paw, the symbol 
for cultivated land, milli. This gives all the syllables 
of the name, the final syllable, pa?i, depending on posi- 
tion, like the syllable "over " in the Andover rebus. 

Even colors are thus employed in the Nahuatl hiero- 
glyphs. Yellow is translated cuztis or coztic, and a 
yellow color in the character is used to denote the syl- 
lable coz ; and parallel cases are cited for other colors. 

This gives an idea of this interesting subject, treated 
even in Dr. Brintoii's lecture at comparatively slight 
length. When Mrs. Zelia Nuttall Pinart attracted so 
much attention at the Buffalo meeting (1886) of the 
American Association for the Advancement of Science, 
it was in this field that her researches lay. The full 
results of her labors are not yet public, but Dr. Brinton 
argues a high standing for them when published 
eventually, from what he has been allowed to see of 
them. It is to be hoped that he will soon give a more 
extended treatise on the subject of this most interest- 
ing pamphlet. 



Asthma In Cage Birds. 

Canaries are often troubled with a wheezing in the 
chest, which, from its resemblance to what is known as 
asthma in human beings, is given the same name. It 
is not, however, asthma, but an affection of th^ lungs. 
The cause is not far to seek. Canaries can bear 
great extremes of heat and cold, delicately framed 
though they be ; but they cannot stand sudden tran- 
sitions from one to the other. When they are kept in 
a room where the temperature is very variable, per- 
haps close to a draughty window during the day, with 
hot, vitiated atmosphere from burning gas in the eve- 
ning, and later on the other extreme of cold, we must 
not wonder if the lungs are affected. It is therefore 
important that care should betaken to prevent such a 
state of things, and this is best done by hanging the 
cage below the middle bar of the window, or, what is 
better, standing it on a table some distance away, and 
then, when the gas is lit, the cage can be covei'ed over 
and put on the floor in one corner of the room, as the 
temperature will be much more equal there than 
higher up. If such a plan be adopted, the so-called 
asthma will be prevented ; but if it is found, a little 
tincture of aconite is the best remedy, say ^ di'op to 
a teaspoonf ul of water divided into two doses. 



A Bridgeport paper says that a detective of that 
city recently received the following letter : "Will you 
oblige me by going to some picture gallery and set for 
my pictures. I will pay you. My children and rela- 
tions are bothering me to have one took as I am grow- 
in' old, and as I am buzzy gitting in crops I can't spair 
time to come down. I ihe.ar you have disgizes so you 
can do-as well as me. Have on red side whiskers and 
good clothes. Make tfhe picture good lookin' and when 
you laff show your teeth, as I have a bran new set of 
false ones. I am 48 years old and a widower." 
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IHFBOVED WIBE NETTING HACHIHS. 

A very ingenious machine for manufacturing wire 
netting lias been invented by Mr. W. F. Dennis, of 
101 Leadenhall Street, London. 

In the Dennis machine is a disk mounted on a cen- 
tral pivot, to which a rocking motion is imparted. 
In the periphery of the disk are a series of semi-cy- 
lindrical spindles, each of which carries at one end a 
bobbin and at the other a toothed pinion. Sur- 
rounding the disk is a ring secured to the framing of 
the machine. In the internal surface of this ring is a 
second series of semi-cylindrical spindles, each of 
which carries at one end a bobbin, the bobbins being 
on the same side of the ring as those on the disk. 
The toothed pinions gear with a central toothed 
wheel, by means of which they twist each pair of 
wirestogether. The disk partakes of a rocking motion, 
the extent of its circumferential travel corresponding 
with the distance apart of the spindles mounted in 
its periphery. At a short distance from the face 
of the disk and ring carrying the bobbins is ap- 
paratus for twisting the several pairs of wires to- 
gether in the formation of the netting. This mechan- 
ism consists of two series of half spindles, each series 
being carried in semi- cylindrical bearings formed in a 
bar. The faces of the bars in which these bearings 
are formed are opposite to and in contact with one 
another ; and the pitch of adjacent bearings in each 
bar corresponds with that desired for the mesh. Each 
bar carrying half spindles receives an intermittent re- 
ciprocating motion equivalent to half the pitch, the 
motions of the two bars being in opposite directions. 
Corresponding ends of the half spindles are furnished 
with halt pinions, which, gearing with racks, enable 
each pair of half spindles to be rotated. The half 
spindles employed in the 
twisting mechanism permit ^ 

the passage of the wires em- 
ployed in making the netting. 
The wires from the bobbins 
mounted on the disk and ring 
are led through the half 
spindles in the twisting me- 
chanism ; and, according to 
the number of the twists de- 
sired in the netting, the 
bobbins and twisting spindles 
are rotated. The bobbins 
mounted on the disk of the 
countertwist apparatus are 
then shifted to the next ad- 
jacent bobbins carried by the 
wheel ; and similarly the two 
reciprocating bars of the 
twisting mechanism shift the 
half spindles they carry, so 
that the combination of wires 
thereby established corre- 
sponds with that prevailing 
in the countertwist appara- 
tus. These wires, having 
been twisted and counter- 
twisted as before, but in the 
reverse direction, the disk re- 
turns to its original posi- 
tion, and the twisting spindles, together with the 
wires they carry, resume their normal relationship. 
Bej'ond the twisting mechanism is a roller, provided 
with projections for engaging in the meshes of the net- 
ting. This roller has an intermittent rotative motion, 
and exercises a pulling action as the netting is formed. 

It will thus be seen that the Dennis continuous 
wire netting machine possesses great advantages over 
those of the ordinary type. With the latter, a consid- 
erable waste of time and material arises in produc- 
tion, in consequence of the employment, besides bob- 
bins, of a number of spools, each containing only a 
very short length of wire, which, moreover, must be 
of a soft description, and which has to be coiled into 
apirals ready for the spools. In the Dennis machine 
bobbins only are employed, and all the wire is drawn 
direct from them, thus obviating the evils already re- 
ferred to, as well as that of the frequent stoppage of 
the machine for inserting fresh spirals in the spools. 
Besides these, there is in the old machine the diflB- 
culty of equalizing the tension between the bobbin 
wires and those drawn from the tubes, which diffi- 
culty disappears in the Dennis machine. Beyond this 
we have the fact that hard iron or steel wire can now 
be employed for the manufacture of the netting, which 
hitherto has not been possible. The bobbins contain 
a sufficient quantity of wire to keep the machine 
running continuously the whole day. The machine 
at Millwall, which we inspected, measures about 11 
feet long by 8 feet wide and 6 feet high over all, 
and its output is 350 yards of 1 inch mesh continuous 
wire netting 2 feet wide per ten hours, or 1,050 yards 
for a machine 6 feet wide. Our inspection of the 
working of the Dennis machine leads us to the con- 
clusion that it effects a considerable saving in labor, 
gives a largely increased output, and forms an impor- 
tant advance in machinery for the manufacture of 
wire netting.— Z»o». 



men of Thoagbt. 

A young assistant of chemistry in the Boston Insti- 
tute of Technology happened some years ago to be in 
the northern peninsula of Michigan, says the New 
York /8mm. "While there he observed that the Portage 
River and Lake Linden were of a peculiar copper color, 
and, when he asked the cause, was told that it was 
copper that escaped from the smelting and stamping 
mills of the Calumet and Hecla mines. The young 
teacher put his thinking cap on, and then requested 
the company to allow him to experiment, with a view 
of saving this copper. The company was only too 
glad to offer facilities. So, the young man gave up 
his summer vacation and set to work, and was able 
to devise a method by which about 4 per cent of the 
copper mined was saved, and almost pure copper, too. 
The young professor no longer earns a trifling salary, 
but has acquired a comfortable income by this sum- 
mer's vacation. 

Some years ago, a mechanic near New Haven was 
riding in a railway train, and was jolted and jarred as 
in the early days of railway travel passengers were 
apt to be. He didn't fret and fume, as the other pas- 
sengers did, but began to study and experiment, with 
a view to making a spring that would reduce the 
jolting to a minimum. He at last succeeded, and 
his spring was adopted by every railroad in the coun- 
try. He is no longer a poor young mechanic. His 
name is Carlos French, and he has just been elected to 
Congress from the New Haven district. 

There died, a few days ag-o, in Waterbury, a man 
who began life in the narrowest circumstances. He 
learned the trade of a machinist, and he gave his 
whole soul to his trade. By and by he startled wire 
manufacturers by producing a cold reducing machine, 




IMPROVED WIRE NETTING MACHINE. 

by which wire was drawn cold. Seeing one day a 
woman fretting because she had pricked her ^nger 
with a pin, he was set to thinking, and in a week 
had devised the valuable safety pin. His name was -E. 
J. Manville. He died a rich man. 

If we take the railway business in all its branches, 
we shall find that in every one of them the men who 
now are at the head, and who are getting large sala- 
ries and are making money, began life without a cent, 
except in a very few instances. Thirty odd years ago 
a rosy-eheeked young man ran one of the engines on 
the New York and New Haven road. He spent every 
moment of his spare time in studying mechanical en- 
gineering and surveying. Soon his suggestions re- 
specting the building of engines, and also respecting 
the construction and building department of that road, 
became so valuable that his services were recognized 
by promotion. He became assistant superintendent, 
then general superintendent of the whole system, and 
is now vice-president and director, and has control of 
the entire mechanical department of the road. This is 
E. M. Reed, and when he sees a discontented engineer, 
he says to him that the opportunities for advancement 
to-day are just as great, probably greater, than they 
were thirty odd years ago, when he fired on the road. 
Another superintendent, C. N. Davidson, of the Hart- 
ford division, years ago stood at the footboard, and 
secured his promotion because he made his services so 
valuable that the company could not do else than ap- 
point him to responsible places. The general superin- 
tendent of the great Wabash system some years ago 
was a common telegraph operator in Delphi, Ind., 
earning barely enough to pay his board and clothing. 
But he made a study of the railroad business as op- 
portunity presented in that obscure town. By and 
by the opportunity came for making a suggestion to 
the managers. It was a good one. Railway managers 
are constantly on the lookout for men who show their 



competency. No men in the world are quicker to re- 
cognize and reward fidelity and ability. This opera- 
tor was promoted to a more responsible post. Here 
his whole time was given to mastering his duties and 
bettering the service. So he was promoted again 
and again, until a year ago he was made the general 
superintendent of the vast system, and with a salary 
commensurate with his responsible duties. His name 
is Wade. 

General Superintendent Kerrigan, of the whole five 
or six thousand iniles of the Missouri Pacific system, 
began his career as an ordinary axman on the Iron 
Mountain road. He handled the ax well, and was 
next made rodman. He was absorbed in his work, 
and the company recognized his industry and value, 
and to-day he receives $10,000 a year for managing 
the system. The late Vice-President Hoxie himself, 
whom the Knights of Labor regarded with so much 
bitterness, was in his early life a laboring man, even 
performing such duties as taking care of horses. But 
he did that work thoroughly, and when he was twitted 
with having once been a hostler, he laughed and re- 
plied : " Yes, and I was the best one in Des Moines." 

The late President Rutter, of the New York Cen- 
tral road, began life as a station agent on the line of 
the Erie road, but he wasn't satisfied simply with 
being prompt and accurate with his accounts. He 
made a study of the freight business, so far as he could 
at his station, and opened the eyes of his manager 
with his valuable suggestions and his quick and suc- 
cessful solution of some of the troublesome problems 
of freight transportation that he had to meet in that 
early day, before the business was systematized and 
so well understood as now. 

Some years ago two long freight trains mot at a sid- 
ing on one of the Illinois prai- 
ries. The siding was not loiifj 
enough to allow the trains t o 
pass. The assistant manager 
of the road happened to be 
on one of the trains, and he 
was at his wits' end to know 
what to do. There stepped 
up a young brakeman, who 
said he could manage the 
trains so as to enable them to 
pass. The engineers laughed 
at him, buttbemanagerasked 
him to explain. With a stick 
he traced in the ground his 
plan, and it was so simple 
that every one at once com- 
prehended it. In fifteen min- 
utes the two trains had been 
moved by, and the operation 
is now universally adopted 
on sidings that are too short. 
It is called sawing. The young 
fellow, while riding on the 
top of his car across the 
dreary prairies, had studied 
out and solved the problem, 
and when the opportunity 
came, he was ready for it. 
He is now the general man- 
ager of the great Northwestern system. 

^ « • > » 

Tbe Great I^enses Safe at mount Hamilton. 
The San Francisco Chronicle says the crown and flint 
glasses of the great objective of the Lick Observa- 
tory have arrived safely at the summit of Mount 
Hamilton. The boxes containing the glasses were 
taken to the south room of the observatory, where a 
fire had been started hours before to produce the pro- 
per temperature. 

When the covers of the boxes were removed, it was 
found that the glasses had not moved out of place in 
the slightest degree. The wrappings of cotton fiannel, 
forty yards to each glass, were then carefully cut 
away, and the glasses brushed and wiped with the ut- 
most delicacy by Mr. Frazer, in accordance with in- 
structions given him by Alvan Clark. This done, the 
glasses, set on edge on steel rollers, were put in a cast 
iron cell inlaid with silver, with a space of six and a 
half inches between them. This space has eight oval 
houses for cleaning and ventilation. 

The next move was to transport the cell, with its 
valuable attachment, weighing altogether 600 pounds, 
to the vault in the north room under the pier which 
supports the twelve inch equatorial. Here every pre- 
caution had been taken to prevent moisture, and here 
the glasses will remain until the time comes for mount- 
ing them. Investigation shows that neither the flint 
nor the crown glass had been injured at all. Each 
was in as good a condition as when it left the hands 
of the Clarks. Captain Floyd thinks that the observa- 
tory will be ready to be turned over to the trustees of 
the university by the 1st of September. 

■ ^ < « > ^ 

To kill or keep roaches away, use borax or Persian 
insect powder. These must, be renewed frequently, 
as they deteriorate by exposure to the air, and lose 
their power. 
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Our IFarbler (MuioiiltidcB). 

B. M. HASBROUCK. 

In writing this article, I do so, not with the intention 
of giving something strictly scientific, but with the 
hope of awakening in the mind of the reader an inter- 
est in the various forms of bird life that surround him, 
and which, could he once see clearly, would always hold 
a prominent place in his memory. To accomplish this, 
then, I have chosen this family of birds as my subject, 
and having set forth a few of its handsomer members as 
an introduction to the whole, leave it with the interest- 
ed to pursue his investigations, which, if he does, my 
aim will have been accomplished. 

This family of birds, although composed of many of 
our smaller songsters, unquestionably contains the 
handsomest specimens of the North American ava 
fauna. 

What casual observer of nature, in passing through 
the wpods in spring time, has not noticed numerous 
brightly colored little forms flitting about through the 
bushes and tree-tops, and heard a constant faint chip- 
pering, that evidently came from somewhere, but ap- 
parently nowhere ; he might have wondered what these 
were, and from whence these notes proceeded, without 
once realizing that he was in the presence of some of 
the most exquisitely colored creatures of the feathered 
kingdom. 

They do not frequent the woods alone, but often 
stray into the cities and into our yards and parks, 
where, although they are not seen by the " man of the 
world," they are at once espied by the passing natural- 
ist, and welcomed by him with gladness. 

I remember one spring of passing down a noisy, 
dusty street of one of our large cities, and on coming to 
a few sickly looking elm trees naturally cast my eyes 
toward their tops and instantly paused, for there, in 
the midst of the noise and turmoil, was a single speci- 
men of the black-throated green warbler (Dendroica 
virens), a bird that I had long sought for in vain. It 
carriad me back to the previous spring, when I had 
been almost constantly in the field ; and as I watched 
the little bird, I wondered how it was that men could be 
so wrapped up in this world as to be insensible to the 
presence of the many beautiful forms in nature that 
surround them, and are intended to cheer them on their 
path through life. 

To become acquainted with these beautiful little 
creatures, one should go into the woods about the first 
of May, and search them diligently — not only the 
woods, but the swamps and overgrown pasture lands, 
each of which places will be found to contain its own 
particular set of birds. 

You who have access to the country, arise some 
morning bright and early, take a small gun ^vith you, 
and go to some patch of hemlocks that you may have 
noticed within a short distance, and which looked so 
dreary and uninviting. Seat yourself on a log, and re- 
main quiet for an hour or two ; my word for it, if yon 
have never observed bird life before, you will see more 
beauty in those two short hours than you ever dreamed 
could exist in the wild woods ; for here you will find 
the parula warbler (Compsothlypis americana — that 
matchless combination of blue, yellow, and old gold) 
flitting about as numerous as the sparrows in the noisy 
streets, uttering their sweet, quaint little warble, and 
hard at work catching the insects that are just starting 
out OH^heir day's journey. 

Turn your attention upward now to the tops of the 
trees, and try to find the source of that silvery little 
song that now and then breaks in upon your ears. You 
may search and search, and almost dislocate your neck 
in the attempt to discover the author of it, and yet not 
succeed ; but have patience. Suddenly, what appears 
to be a small ball of fire darts out from the branches of 
a tall hemlock, seizes an insect, and is back again in a 
trice ; but you have got trace of him at last, and by 
moving a little can obtain a good view of him at work, 
as he moves here and there among the branches, glean- 
ing his morning's meal. He is so high up that you can- 
not see him clearly, so resort to your gun. At the re- 
port he comes down, whirling over and over, and as 
you pick him up you cannot help exclaiming, "How 
beautiful ! how exquisite !" and beautiful he certainly 
is, and well worth the trouble you have taken to secure 
him, for you have before you a specimen of the Black- 
burnian warbler (Dendroica blackburnioB), one of the 
handsomest of the family. His back is black,. but his 
throat is the color of flame. One would think that such 
a one would be named after the gods, but no, he was 
destined to bear the name of a discoverer — Blackburn ; 
hence the name, and surely with his fiery throat it is 
an appropriate one. 

Turn your attention to another part of the woods 
now, where the trees are less thick, and where. there is 
considerable underbrush ; here, if you are still, you' will 
see the hooded warbler (8ylvania mitrata), a bird whose 
colors are so brilliant as to attract your attention at 
once. Such a tasty arrangement of black and yellow I 
have never seen equaled ; and as you examine a speci- 
men in your hand the thought comes to you, aslt often 
has to me on similar occasions. Why will men doubt the 
truth of the existence of an Almighty power, when 
snch evidences as these are continually confirming it ! 



While lost in such thoughts as these, a sharp chirp is 
uttered close beside you, and you look up to see a bird 
about the size of the last named, but of a clear golden 
yellow, with a bluish ash color on the back and wings ; 
it is the prothonotary or carbonated warbler {Protono- 
taria oitrea), a species rare in most localities and un- 
known to some, and consequently much sought after 
by collectors, and classed among the golden swamp 
warblers. 

Another busy little songster is the Maryland yellow 
throat {Qeothlypis trichas). You will find him in the 
bushes and swampy thickets, where his loud song will 
at once force itself to your notice ; but although you 
may desire a specimen, you will have to search carefully 
for them, as they are exceedingly shy, and no sooner 
are they aware that you are desirous of seeing thfem 
than they at once become silent an(J cautious in their 
movements ; and it is only with careful maneuvering 
that you can obtain a glimpse of him, and then only 
for a moment, as he peers out at you from some bunch 
of grass or from behind some stump, and is instantly 
off to safer quarters. I have had them skulk through 
the grass a few feet in advance of me for quite a dis- 
tance (Without once catching sight of them, following 
them only as I would hear some slight rustling, and 
then for a time losing track of them, would suddenly 
hear them back in the same place they started from. 
They are a handsome bird, although plainly dressed, 
the ashy line over the forehead being the most promi- 
nent marking. 

One of the handsomest birds, and also one of the rar- 
est, is the cerulean or blue warbler (i)ew(irotcaecB?'M?ea), 
and if you are interested in birds, as I hope you are, go 
to some woods in which grow either elm, linden, or 
sugar maple, and there you .will find them in consider- 
able numbers. They are a beautiful bird, with their 
mantle of blue, white breast, and blue ring around the 
throat ; but you will have to search the tops of the taller 
trees for them, as they seldom come low enough to be 
closely observed. You will find them fully as interest- 
ing as the preceding birds, and that they illustrate a 
fact in regard to many species known only to a few, and 
that is the difference in plumage between the males and 
the females. You have undoubtedly noticed that all 
you have seen are alike, but has it ever occurred to you 
that these were all males, and that the females are an 
entirely different looking bird, which, on account of 
their plain colors, were very hard to discover ? Yet it is 
a fact, and a wise provision of the Almighty, that pro- 
vides for the saf«sty of the nests and eggs, which would 
be more easily discovered were they of the same color 
as their mates. 

Who, then, can say that nature has no charms, or 
that he who spends his time in studying her is a fool ? 

But come with me, you who are not wearied, and 
take a peep into a Florida swamp at the time wheij 
spring migration commences, and see for yourselves a 
dozen different species in sight at once, and hundiieds 
and hundreds of them within a radius of a quarter of a 
mile. Look on all these brilliant colors fiitting about, 
and see if you do not agree with me when I say that 
this is the most beautiful of all the families, and that 
the study of them is well worth the time and trouble it 
takes to hunt them out. 



make rumps square. Round tails have less value, 
and do not sell well. 

Muskrats must not be injured by shot or spearing. 
Trap them. 

Skins that have dried without proper care can be 
treated same as fresh, green skins. Otherwise they 
have no value. Dissolve a handful of common salt 
in a pail of fresh water, and apply frequently with 
brush or rag (to pelt side only, as it spoils appearance 
to wet the" fur) until the pelt becomes perfectly soft. 
Then handle as explained. 

The same with open skins. 

Trap furs. Spearing tears the pelt. Shot cuts the 
pelt and shaves off the fur. Both do bad injury and 
lessen selling price. 

Do not cure with alum or salt. It injures them for 
dressing and spoils their sale. 

Do not dry skins at a fire, or in the sun, or in 
smoke. It often burns them, when they spoil and 
ruin on being dressed. Dry in the open air where 
shady. 

Meaty skins often burn. The meat and fat on them 
heats and burns them, and they then go to pieces 
and rot on being dressed. Skins should be attended 
to at once, when fresh, and every particle of. fat and 
fiesh removed, when it can be done easily, and with- 
out tearing or injuring the pelt. 

Too much warmth curls and spoils the top fur or 
hair. 

Never stuff furs of any kind ; dry and stretch as 
explained. 

Do not stretch out the noses and make them 
pointed. It gives a Southern appearance and lessens 
value. 

Do not cut off heads, ears, or noses, or mutilate in 
anyway. It lessens value and injures sale. 

Remove as much of bone from the tail as possible ; 
otherwise the tail rots. 

The pelt should be as clean and smooth as a piece 
of paper. 

Skunk with the white stripe for any portion) shaved 
out, blackened, or tampered with, must be collected at 
half price. 

Trapping. — Fur-bearing animals must not be killed 
till they have at least a fair growth of fur. 

Stop trapping as soon in early spring as the fur be- 
gins to shed or become thin or a little faded. 

These too early or too late caught furs are a dis- 
grace to fur ti-appers and collectors, and a wasteful, 
worthless .^laughter. 



How to Secure Good Prices and Ready Sales for 
Furs. 

Cased. — Ermine, fisher, fox, lynx, martin, mink, 
opossum, otter, skunk, must be cased ; that is, not 
cut open. In skinning, cut at the rump, and turn the 
skin inside out (like a glove) over the body of the ani- 
mal, leaving the pelt side out. 

Then, after scraping, cleaning, and drying, turn the 
skin back again while it is soft and easily managed, 
leaving the fur side out. 

Then put a thin board inside the skin, cut the 
natural shape of it, stretching the skin to its fullest 
extent, but not so much as to make the fur thin. Too 
much stretching spreads the fur over a large surface 
and makes it thin and lacking in richness. A liberal 
supply of good boards s"hould be kept on hand. Stand 
or hang in a dry, airy, shady place. 

Keep out of the sun, away from fire and smoke. 

Remove board when fairly dry. 

Never use bent sticks, bows, or anything irregular 
in shape, or that yields. 

When the above are opened, they have a Southern 
appearance that lessens the value greatly. 

Open. — Badger, bear, beaver, cat, raccoon, w61f, 
wolverine, must be open ; that is, cut open up the 
belly from rump to head. After scraping, cleaning, 
and drying, stretch a uniformly oblong shape, to the 
fullest extent of the skin, but not so much as to make 
the fur thin. 

When thoroughly dry, trim off legs, shanks, flippers, 
and any little pieces that spoil appearance of skin, 
but leave on heads and noses. 

Beaver are sometimes stretched almost round, but 
appear very much better stretched oblong. Value by 
the skin, never by the pound. They rapidly lose 
heavily in weight. They bring most sold by the skin. 

Muskrats must be cased, but with the fur side in. 
Chop off the tails as explained. Skin at the nose and 



How to Xell tbe Age of Any Person. 

Wfien the writer was a good deal younger than he 
is how, and attended school, he possessed what was 
ITermed.an "age card," which created considerable in- 
terest among his schoolmates of both sexes. It was a 
perplexing problem at that time how six rows of 
figures could be so arranged as to produce by so sim- 
ple a rule an accurate answer. The Hartford Daily 
Times recently published the" table above referred to 
under the above new beading, and as a good deal of 
amusement may be derived from it by young people, 
we copy the following magical table of figures. 

Just hand this table to a young lady, and request 
her to tell you in which column or columns her age is 
contained, and add together the figures at the top of 
the columns in which her age is found, and you have 
the great secret. Thus, suppose her age to be 17, you 
will find that number in the first and fifth columns ; 
add the first figures of these two columns, and you 
have her correct age. 

1 3 4 8 16 88 

3 3 5 9 17 33 

5 6 6 10 18 34 

7 7 7 11 19 .35 

9 10 13 13 30 86 

11 ■ 11 13 13 31 37 

13 14 14 14 22 38 

15 15 15 15 23 39 

17 18 * 20 34 34 40 

19 19 21 35 35 41 

31 32 32 36 36 43 

23 33 23 27 27 43 

25 36 28 28 38 44 

27 27 39 39 29 45 

39 80 80 30 80 46 

31 31 31 31 31 47 

S3 34 36 40 48 48 

35 35 37 41 49 .49 

37 38 38 43 SO SO 

39 39 39 4S 51 51 

41 43 44 44 53 53 

48 48 45 45 53 63 
45 46 46 46 54 54 
47 47 47 47 55 55 

49 60 53 56 56 66 
51 51 53 57 57 57 

58 64 64 68 68 68 
55 55 55 59 59 59 
57 68 60 flO 60 60 

59 59 61 61 61 61 
61 63 63 63 62 63 
63 63 63 63 68 68 

■ * I ■ > » 

The nearer the freezing point the cellar can be 
maintained without actually endangering the stored 
fruit, the better for apples. Heat and light do more 
damage than cold. Alternate freezing and thawing 
will soon destroy fruit or vegetables. 
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ENGINEERING INVENTIONS. 

A rotary engine has been patented by 
Messrs. Charles F. Sleigh and Harrie V. Smith, of 
Parkersburg, W. Va. The invention consists of an 
elongated piston turning in a cylinder in which elide 
two gates operated from a cam on the piston, with steam 
inlet and outlet ports entering the cylinder through the 
piston, and a device for reversing the engine. 

A car axle has been patented by Mr. 
William J. Murray, of Jolon, Cal. The axle is made 
in sections each section having a flange where they 
come together in the middle, with boxes, in which 
is an oil receptacle, the construction being such that 
each wheel is allowed to revolve independently of the 
other, thus avoiding the wear of wheels and track by 
sliding in going around curves. 



MECHANICAL INVENTIONS. 

A wool combing machine has been pat- 
ented by Mr. William Wardman, of Bristol, Pa. This 
invention relates to improvements in the Noble wool 
combing machine, and is designed to prevent the slivers 
coming from opposite directions from the rollers from 
breaking down at the union, as they may be liable to do 
from insufficient material^and insufficient twist. 

A machine for sawing shingle bolts has 

been patented by Mr. Eugene H. Allman, of Mobile, 
Ala. This invention covers a novel construction and 
combination of parts, whereby the saw arbor with its 
saw, through a system of shafts and pulleys, rotates the 
feed shaft, with other special features, making an im- 
proved machine for cutting shingle bolts, and for carry- 
ing away the bolts after they have been cut by the saw. 

A circular sawing machine has been 
patented by Mr. Everell S. Collins, of Nebraska, Pa. A 
vertically sliding rod actuates the mechanism for rais- 
ing and lowering the saw, a forked arm operated by a 
rotating shaft being pivoted to the sliding rod, and 
there being a device for throwing the forked arm 
into frlctional contact with the rotating shaft, the in- 
vention being an improvement on a former patented in- 
vention of the same inventor. 



AGBICULTUBAL INVENTIONS. 

A fender for plows has been patented 
by Messrs. Abraham Stoner, Simeon J, Hatcher, and 
William H. Carroll, of Stony Point, La. It is designed 
to prevent plants from being covered or injured by soil, 
clods, or lamps thrown by the plows, and is so made 
that it can be readily adjusted to allow any desired 
quantity of soil to be thrown around the plants. 

A listed corn cultivator has been pat- 
ented by Mr. Linden Kirlin, of Axtell, Kan. The parts 
are so arranged that two rows of corn may be cultivat- 
ed at the same time, the blades being adjusted so tbst 
they will cut through the crust upon the side of the fur- 
row to loosen and mellow the ground, the evener and 
drawbar, to which the horses are attached, resting upon 
the tops of the ridges between the furrows. 

A planter has been patented by Messrs. 
James P. Hasty and George L. Hise, of Honey Grove, 
Texas. The frame carries furrow opening and covering 
plows, and a hopper with apertures having seed slides 
in its bottom, the slides having pins and slots and the 
hopper having a stirrer, with other novel features, mak- 
ing a cheap and efficient machine for corn or cotton 
planting or fertilizer distribution. 



HISGELLANEOUS INVENTIONS. 

• A draught equalizer has been patented 
by Mr. Henry Williams, of Doylestown, O. It is a novel 
device, providing for an equal distribution of the power 
of three horses, and at the same time calculated to be 
used with but two horses, should this number only be 
needed to do the required work. 

A vehicle seat has been patented by Mr. 
William K. Howes, of Strong, Me. The back is adjust- 
ably connected to the main portion of the seat frame, 
so that it may be adjusted to vary its inclination to meet 
the requirements of the occupant of the seat, the con- 
struction being cheap, efficient, and durable. 

A cooking utensil has been patented 
by Frances P. Hervey, of Brenham, Texas. This in- 
vention covers an ordinary vessel fitted to contain 
water, to the interior of which is fitted a gauze or per- 
forated inner vessel, in which the food to be cooked is 
placed, there being various novel features of construc- 
tion. • 

A road cart has been patented by 

Messrs. James A. and Joseph 0, White, of Winston, N. 
C. This invention covers a novel construction and 
combination of parts in a vehicle, the body of which 
will hang low, and which is so made that the jerking, 
jarring horse motion, common to two-wheel vehicles, 
is avoided. 

A gas meter has been patented by Mr. 
John A. Fardy, of Brooklyn, N. Y. This invention 
provides a filter within the gas meter, to extract foreign 
matters from the gas and confine the deposit thus ob- 
tained to a given space, whereby the valves and dia- 
phragm are left free to act, and a more steady light will 
be obtained. 

A sign has been patented by Mr. Pat- 
rick J. Dalton, of New York city. It is a novel con- 
struction of a sheet metal sign, comprising a frame with 
a recess into which a metal sign plate fits flush with the 
surface of the frame, in such way that it can be sealed 
and the whole effectually protected from the influence 
of the weather. 

A vermin exterminator and process of 
preparing it has been patented by Mr. Cornelius 
A. Donovan, of Abilene, Texas. The exterminator 
consists of wheat or other grain saturated with a solu- 
tionof strychnia in water, the grain afterward being 
coated with a solution of simple simp and arsenic, a 
small quantity of oil of rhodium being applied to the 
gnin thus prepared. 
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The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to aline. 
Advertisements must be received at publication office 
as early as Thursday morning to appear innext issue. 



Prof. Vose, in the preface to his " Manual for Rail- 
roadiEngineers," says that Trautwine's " Civil Engineer's 
Pocketbook " is " beyond all question the best practical 
manual for the ensineer that has ever appeared." See 
also Trautwine's " Railroad Curves " and " Earthwork." 

Will sell car seat patent for $500. Big thing when in- 
troduced. C. H. Woodmaosee, Norton, Kan. 

The Sturtevant Mill Co., 89 Mason Building, Boston, 
makes the best mill for crushing and pulverizing ores, 
phosphates, rock, cement, etc. So constructed that the 
material pulverizes itself. Illustrated circular, with 
references, on application. 

For Sale— The Homer Oil Cloth Works at a bargain. 
Large building, boiler, enifine, machinery, patterns, etc. 
Persons acquainted with oil cloth making will find this a 
favorable opening for engaging iu a profitable business. 
Address box 94, Homer, N. Y. 

For Sale— 32 in. by 60 in. vertical or beam engine ; 
Woodruff & Beach make; 7X ft. by 8 in. shaft ; pulley in 
sections, 18 ft. dia. In very good order. Estimated 
weight, 28 tons. Price, F. O. B., near Albany, N. Y., 
f 1,000. S. C. Forsaith Machine Company, Manchester, 
N. H. 

Tangent galvanometer for sale. Reasonable price. 
W. Le C. Stevens, Packer Institute, Brooklyn, N. Y. 

Territorial rights iu thoroughly tested process for 
making stone, brick, and marble. Strongest testimonials. 
More than five years' test in Chicago, Baltimore, and 
elsewhere. Immense profits. Address Weems Stone and 
Marble Co., 184 Dearborn St.. Chicago, 111. 
. Referring to the patent on sign granted to Patrick J. 
Dalton, of New York city, noticed on page 59 of this is- 
sue, Mr. Robert S. Gould, 332 Broadway, New York, is 
the sole manufacturer of this improved sign, to whom 
all inquiries should be addressed. 

Capitalist willing to invest in grand undertaking, ad- 
dress J. L. P., box 81, Kaukauna, Wis. 

Mr. O. Frink, 334Broadway, New York, publishes a 
neat little pamphlet describing the commonf orms of her- 
nia or rupture, aud explaining how all cases can be 
quickly cured by Fbink's Rupture Remedy. A copy 
will be mailed, in a plain, sealed envelope, to any address 
upon request. 

First class tool maker wanted. B. W. Payne & Sons, 
Blmira. N. Y. 

Wanted— To manufacture on royalty patented arti- 
cles capable of being made in tin or other light metals. 
Reardon & Ennis, 311 River Street, Troy, N. Y. 

lAnk Belting and Wheels. Link Belt M. Co., Chicago. 

Boilers for sale.— Excellent, HebuUt, Second-hand. 
PlainTubular, Horizontal BoUers. 

One 100 H. P.. V x 18', 3' ' tubes, $650. 

Two 80 H. P.. 5' X 17', 3" tubes, each, |550. 

TwT> 75 Hi P., iH' X 16^. 3" tunes, eacb. *925. 

Two 60 H. P., iH' X 15', 3" tubes, each. |400. 

Three 50 H. P.. 4' x 16', 3" tubes, each, $300, $325, and 
$350;. 

B'our 45 H. P.. 4' x 15', 3" tubes,$275, $300, $325, and $350. 

One40H. P.. 4'xl3'.$275. 

One 30 H. P., $250. 

Vertical BoUers. 

Three 150 H. P.. Corliss, 2" tubes, each $500. 

Three 125 H. P., 2" submerged tubes, each, $575. 

One 100 H. P.. 2''tubes. $550. 

One 60 H. P., 2H" tubes, $400. 

One 25 H. P., 234' ' tubes. $300. 

Locomotive, Fire Box Pattern. 

Three 100 H. P., 4" tubes. $500, $550, and $600. 

Three 90 H. P., 3" tubes, $650, $700, and $700. 

Five 80 H. P., 2" ' tubes, $600 each. 

One 50 il. P., 3" tubes, $575. 
Engines and boilers, portable and stationary ; wood- 
working and general machinery. Send for estimates, 
stating exactly what you want: W. E. Drew, agent 8. C. 
Forsaith Mach. Co., Manchester, N. H. 

The EaUroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogae of railroad books. 

Protection for Watches. 
Anti-magnetic shields— an absolute protection from all 
electric and magnetic influences. Can be applied to any 
watch. Experimental exhibition and explanation at 
"Anti-Magnetic Shield & Watch Case Co.," 18 John St., 
New York. F. S. Giles. Agt., or Giles Bro. & Co, Chicago, 
where full assortment of Anti-Magnetic Watches can 
be had. Send for full descriptive circular. 

SasweWs Engineer's Pocket-Book. By Charles H. 
Haswell, Civil. Marine, and Mechanical Engineer. Giv- 
ing Tables. Rules', and Formulas pertaining to Mechan- 
ics. Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels. Mills. Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway. New York. 

Woodwbrking Machinery of all kinds. TheBentel & 
Margedant Co.. 116 Fourth St., Hamilton, O. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

Concrete patents for sale. E. L. Ransome, S. F., Cal. 

The Kuowles Steam- Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Presses & Dies. FerAcnte Mach. Co., Bridgeton, N. J. 

Complete-Practical Machinist, embracing lathe work, 
vise work, drills and drilling, taps and dies, hardening 
and tempering, the making and use of tools, tool grind- 
ing, marking out work. etc. By Joshua Rose. Illustrated 
by 356 engravings. Thirteenth edition, thoroughly re- 
vised and in great part rewritten. In one volume, 12mo, 
439 pages. $2.50. For sale by Munn & Co.. 361 Broadway, 
New York. ' 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
*'I/ittl6 Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark. N. J., and 92 and 94 Liberty St.. New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. NewHavenMfK.Co.,NewHaven,Conn. 

Astronomical Telescopes, from 6" to largest size. Ob- 
servatory Domes, all size?. Warner & Swasey, Cleve* 
land, O. 



Wrinkles and Recipes. Compiled from the Scienti- 
ficJAmebigax. a collection of practical suggestions, 
processes, and directions, for the Mechanic, Engineer, 
Farmer, and Housekeeper. With a Color Tempering 
Scale, and numerous wood engravings. Revised by Prof. 
Thurston and Vander Weyde, and Engineers Buel and 
Rose. 12mo, cloth, $2.00. For sale by Munn & Co.. 361 
Broadway, New York. 

Timber Gaining Machine. All kinds Wood Work- 
ing Machinery. C. B. Rogers & Co., Norwich, Conn. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co. 
419 East 8th Street, New York. 

Curtis Pressure Regulator and Steam Trap. See p. 142. 

Universal & Independent 2 Jaw Chucks for brass work, 
both box & round body. Cushman Chuck Co., Hartf ord,Ct 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St.. New York. 

60,000 Emerson's 1886 J^" Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. S. A. 

Hoisting Engines, Friction Clutch Pulleys, Cut-ofE 
Couplings. D. Frisbie & Co.. 112 Liberty St., New York. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent. $40. Various othei- 
foreignpatentsmay also be obtained. For instructions 
address Munn & Co., Scientific American patent 
agency, 361 Broadway, New York. 

" How to Keep Boilers Clean." Send your address 
for free 88 page book. Jas. C. Hotchkiss, 93 John St., N. Y. 

Pays well on Small Investment— Ster'eopticons, Magic 
Lanterns, and Views Illustrating every subject for public 
exhibitions. Lanterns for colleges, Sunday schools, and 
home amusements. 136 page illustrated catalogue free. 
McAllister, Manufacturing Optician, 49 Nassau St., N. Y. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. Trenton Iron Company, Trenton, N. J. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Supplement Catalogue. — Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTiPTC American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompanv all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and pa^e or number of question. 

Inquiries not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must lake his turn. 

Special W^ritten luformation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Sui>p1ements referred 
to may be had at the office. Price 10 cents each. 

Boolis referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1) F. B. — For safety valve pressure, 

get the area of the valve by squaring its diameter 
and multiply by 07854. Multiply the whole weight by 
the leverage, and divide this product by the area. As 
in your case Area=4'9 square inches, 
20 

Leverage — = 10, 
2 

Whole weight 50 + 15=65 pounds, 

650 
then 65X10— =132'6 pounds pressure per square in. 

4-9 

(2) W. B. J. — You may repolish the 
agate point of your stylus with rouge or crocus on the 
grain side of a piece of sole leather. Wet the rouge or 
leather. It will bring up a fine polish in from 15 to 20 
minutes. See that the point is not broken or has a 
sharp corner from fracture, in which case it must be 
ground on a grindstone to the proper shape and again 
polished as above. 

(3) T. J. H. — Brands on cattle are burnt 
inand theskinmoreor less scarified; the hair follicles 
are injured or destroyed, and there is no way of re- 
moving the brand, although when the branding is done 
on animals quite young It becomes partially overgrown 
as they get older. 

(4) J. W. — Holes in glass plate or win- 
dows may be cut with a diamond by making a disk of 
wood and using it as a guide to the diamond. It re- 
quires a delicate touch to make the first cut so a crack 
will not start outwardly therefrom ; but when properly 
cut, so that the crack can be seen all around the circle, 
the glass can be gently tapped with a small piece of 
wood directly under the cut, when the fracture will run 
through the glass, and follow the tappingall around the 
circle. When the separation la complete, the center may 
be gently pushed out. If it should appear to be in- 
terlocked or dovetailed, a few cuts across the center 
will enable you to take it out in pieces. 

(5) Y. T. asks whether glass will mix 
with metals and make a solid composition. A. It will 
not. 

(6) A. F. G. asks : Your last week's issue 
gave a formula for making soap for scouring woolen 
goods, embracing as one of its ingredients fatty acid. 
Would you please let me know what fatty acid isf A. 
Fatty acids are a component part of fats; to supply 
these acids in soap making, fats are generally employed, 
and the alkali used appropriates the fatty acid by chem- 
ical reaction and combines with it, forming soap. 



(7) R. B. B. desires a recipe for making 
mocking bird food. A. Mix together two parts corn 
meal, 2 parts pea) meal, andl part moss meal: add a 
little melted lard, but not sufficient to make the mixture 
too greasy, and sweeten with molasses. Fry in a fry- 
ing pan for half an hour, stirring constantly, and taking 
care not to let it burn; this makes it keep well. Fat it 
in a covered jar. 

(8) H. A. D. wishes to know where he 
can obtain mushroom spawn, and also desires directions 
for cultivating the mushroom. A. Mushroom spawn is 
sold in the form of what are called " bricks," and may 
be obtained of any large seed house, such, for exam- 
ple, as that of P. B. Henderson & Co. or of J. M. Thor- 
burn & Co., of this city. A very complete and valu- 
able illustrated article, giving directions for cultivat- 
ing the mushroom, either for family use or the mar- 
ket, may be found in Scientific American Supple- 
ment, No 178. 

(9) J. S. B. writes : Will you please ex- 
plain how cut glass table ware is made? A, Ordinary 
pressed glass is cut on wheels and polished. 

(10) A. S. asks what to line a wooden 

tank with, which will withstand the action of nitric and 
sulphuric acids. A. Cover the inside with paraffine: 
go over the inside with a sadiron heated to the tem- 
perature used in ironing clothes. Melt the paraffine 
under the iron so as to drive it into the wood as much 
as possible, then with a cooler iron melt on a coat thick 
enough to completely cover the wood. 

(11) J. W. p. — For brassing small arti- 
cles: To 1 quart water add half an ounce each of sul- 
phate copper and protochloride of tin. Stir the articles 
in the solution until the desired color is obtained. Use 
the sulphate of copper alone for a copper color. 

(12) O. F. B. desires (1) recipe for mak- 
ing stove blacking. A. Take of black lead pulverized 
1 pound, turpentine 1 gill, water 1 gill, sugar 1 ounce. 
2. A recipe for cleaning isinglass. A. Micas may be 
cleaned by taking them out and thoroughly washing 
with vinegar, a little diluted. If the black does not 
come ofE at once, let it soak a little. 



TO INVENTOBS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplatinR the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office Scientific American, 361 Broad- 
way, New York. 



INDEX OP INVENTIONS 

For wbich Ijetters Patent of tbe 
United States ivere Granted, 

January 4, 1887, 



AND EACH BEARING THAT DATE. 

I See note at end of list.about copies of these patents.] 

Advertising device, automatic, L. F. Wetzell.. — 355,578 
Air with hydrocarbon vapor, apparatus for im- 
pregnating, G. Daimler 355,5ri 

Alarm. See Electric alarm. 

Andiron. F. R. Sneidensticker S55.5(i:> 

Animal releasing device, D. Edleman 356,30G 

Ant trap. Wise & Rountree 355.366 

Awning, window. T. L. Barlow 355,370 

Axle, car, W. J. Murray. 355,463 

Axle, wagon, W. Findeisen 355,603 

Baby charmer, protector, and dental cutter, J. Af . 

B.Price 355,663 

Bag. See Tobacco bag. 

Banjo, F. W. Danner : 855,695 

Banjo. Post & Durkee 855.337 

Barrel cover, B. Bridge 365.374 

Basin, stationary wash, J. Demarest 855.439 

Beer. etc.. apparatus for raising, Ij. Morel 356,61^ 

Beer forcing apparatus, J. Natter 355,464 

Belt, driving, J. Kinder 355,453 

Belt gearing, reversing, H. E. Smith 355.669 

Belt stretching machine, B. M. Plummer 355,472 

Bicycle, F. W. Brown., 356^75 

Bit. See Gag bit. 
Board. See Plaiting board. 
Boiler. See Steam boiler. 
Bolt. See Flour bolt. 

Book support. J. Danner 355,511 

Boot or shoe heel, Stucker & Neu 355.483 

Boots or shoes, attaching heels to the soles of, F. 

F. Raymond, 2d 855.556 

Boots or shoes, inner sole for, S. F. Whittlesey... . 355,128 
Boots or shoes, shank creasing and coloring ma- 
chine for, P. P. Sherry 355,566 

Boring, shaping, and sawing machine, J. M. 

Nash 365.550 

Bottle stopper. C. De Quillf eldt '. 355,642 

Box. See Music box. Paper box. Pitman box. 
Watch movement box. 

Box stuff, machine for making, T. Sands.... 356,657 

Bracket. See Cornice pole bracket. j 
Brake. See Car brake. Vehicle brake. 

Brake shoe, F. If. Sheppard 355.477 

Brick kiln, S. P. Crafts 355.387 

Brush extractor, S. Maxim 356.4(30 

Bullet. A. T. Loyd 355.653 

Bustle, T. P. Taylor 355,573 

Button, R. Elsdon 355.601 

Button, Sanders & Moreau 355.342 

Cable hanger, G. L. Wiley 356.491 to 355.498 

Camera stand. G. H. Read 355.413 

Capping, decapping. and crimping implement, F. 

C. Washburn 856,362 

Gar brake. Carson & Guarganus 355.605 

Car brake, E.H.Meigs 3K.654 

Car coupling, Hart & Gaghan 355,524 

Car coupling, J. C. Johnston S65,61S 

Car coupling, King & Worley 355.401 

Carcoapting, A, Nutting..... 366,667 
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Car coupling, Scott & Oliver 356346 

Carcoupline:, J. Shill 355.567 

Car coupliDff. B. W. Sweet 355,-i5G 

Car coupling, E. Robinson 855,661 

Cars, ventiJatiDK. Buckley & Koefoed 355.586, 355,587 

Carriage, children's, S. A. Holman 355,533 

Carrier. See Egg carrier. 

Cart, road. J. A. & J. O. White 355.490 

Cartridge, shot. A. J. Hobbs 355.530 

Chain, drive, C. W. Miller 355,5iy 

Chain, drive. W. Morgan 355.620 

Chain links, making. J. Kinder 355,453 

Chain wheel. J. M. Dodge 355,513 

Chains, construction of, J. Kinder 355.454 

Chair. See Rocking chair. 
Chopper. See Cotton chopper. 

Cigar perforating machine. C. Nefif — 355.S3i 

Cleaner. See Window cleaner. 

Cleansing compound or soap, t'. J. Harrison 355,523 

Clock, twenty-four hour, E. W. Morton 355,4W 

Clock winding attachment, electric. Broicn & 

Luebke 355,434 

Clock winding device, Jjcfevre & Pallut 355.404 

Clockworks, manufacture of shafts and pinions 

for.C. Stahlbeig 355,624 

Clothes line fastener, F. Meckel 355,332 

Cock, alarm gas, W. M. Sanner 355,558 

Cockforflexible tubes, stop, R. Parker 355,4iir 

Collar pad fastener, A. Ortmayer ; 355,411 

Combing, machine, wool. I. Best 355,296 

Combing machine, wool. W. Wardman 355.489 

Condenser, steam. V. D. Anderson 355,291 

Conduit, underground wire and steam street, S. 

D. Jaocke 355,330 

Cooking utensil. ¥\ P. Hervey 355,527 

Cornice pole bracket. Hardy & Clark, Jr 355,449 

Cotton chopper and scraper, combined, W. H. 

Mercer ij55,54" 

Coupling. See Car coupling. Tug coupling. 

Cover fastening, 1^ E. Keyes 355,538. 

Cufl holder. Connett, Jr, & White 355.386 

Cuff holder, A. W. Sawyer 355,343 

Culinary vessel, steam, T. J. Leary 355,328 

Cultivator, listed corn. L. Kirlin 355,652 

Curtain pole ring, R. S. GouM.. 355,521 

Cut-off valve. B. Topmiller 365,627. 355,628 

Cutter. See Tobacco cutter. 

Cutting and canceling device, E. Kretz 355,325 

Diaper, M. E. Allen a55.368 

Digger. See Potato digger. 

Direct-acting engine. H. C. Sergeant 355,348 

Door fastening device, W. A. SpradoT. 355 419 

Door or window fastener and alarm, J. Ij. Painter 3,'i5.46G 

Draught equalizer, H. Williams 355,494 

Draining machine, A. Le Blanc 355.329 

Drawer pull, G. B. Bronson 355,502 

Dredging machine, bucket, D. Urie 355.4S8 

Dress shield T. P. Taylor 355,572 

Drier. See Fiber drier. 

Drill. See Grain drill.. Hand drill. 

Dropper. See Hand dropper. 

Drum, stovepipe. K. W. Lotz 855,616 

Kgg carrier. E. C. Peebles 355,659 

Egg opener, W. R. Hartigan 355,316 

Electric alarm. C. E. Chinnock 355.3S4 

Electric circuits, prevention of induction In, J. O. 

Stockwell 355.420 

Electric conducting wires, coupling for, G. A. 

Carpenter 35.5,:i80 

Electric conductors, terminal for. F. C. Watkins. . 355.423 
Electric lights, safety circuit for, E. T. Greenfield 355,446 

Electric lights, suspending, H. F. Edwards 355,443 

Electric wires, coupling for, H. Howson 355,611 

Electrical indicator. Chapman & Donahue 355,382 

Elevator. See Water elevator. 

Elevator. G. W. Hurley 355,397 

Elevator, G. A . Weld : 355,427 

Elevator boot. J. M: Dodge 365.514 

Embalming table, N. T. Shaw 355.476 

ISnameled ware. E. M. Thompson 355.486 

End gate, wagon. H. C. Higgins 355,528 

End gate, T.G. Mandt 355,542 

Engine. See Direct-acting engine. Hot air 
engine. Rose engine. Rotary engine. Steam 
engine. 
Engine deriving its power fiom the expansion of 

air or gas. Baldwin & Bradford 355,634 

Envelope, H. W. Dryden 355,305 

Extension screen. Gray & Wright 355,605 

Extractor. See Brush extractor. 

Feed bag support. C. Carr 355.504 

Feed water governor. G. W. Doolittle 355,440 

Fence making machine, D. I. Wood 355,429 

Fence, wire, B. Scarles 355.560 

Fendel*. See Plow fender. 

H'iber drier. F. G. & A. C. Sargent 355,5.59 

Fifth wheel. Browne & Turner 355.376 

File, letter and bill. W. H. King 355.614 

Filter presses, cloth holder for, P. Casamajor 355,437 

Fire escape. A. Irmler 355,451 

Fire escape, C. Schulte 365,349 

Fiour bolt, A. Heine 355,526 

Frame. See Looking-glass frame. Quarry 
frame. 

Frame for trimmings, G. A. Bisler 355,501 

Gurnace. See Hot air furnace. Ventilating fur- 
nace. 

Furnace, E. R. Howard 355,318 

Gag bit, J. M. Dunn 355,442 

Gauge. See Pressure gauge. Printer's gauge. 
Galvanic batteries, electrolyte and depolarizer 

for, W. C. Quinby 355,412 

Garment supporter, J. D. Banfield 355.369 

Garments, fitting, B.^Brooke 355,583 

Gas, apparatus for enriching illuminating, F. B. 

Strunz 365.626 

Gas, apparatus for the manufacture of, W. F. M. 

Mccarty 355,331 

Gas meter, J. A. Fardy 355,516 

Gas regulator. M. Zucker 355,673 

Gate. See End gate. Wagon end gate. 

Gate. J. G. Barber 355,293 

Gate. W. H. Cox (r) 10,795 

Gates, automatic lock for, Farrar & Elliott 355,518 

Glassware, manufacturing ornamental. L. V. Hue 355,649 
Grain cleaning and scouring machine. Gilbert & 

Richardson 355.5^ 

Grain cleaning machine, R. McTjain 365.546 

Grain drill, W. W. & F. M. Mullen 355.462 

Grain drills, fertilizer feeder attachment for. A. 

H. Worrest 355,671 

Grain shocking machine. B. F. Butler ,'i55.378 

Grater, cocoanut. O. Domalaki 355,598 

Grates, attachment for basket, J. Sheeran 355.566 

Grinding machine, tool. J. E. Reinecker 355,414 

Guard. See Keyhole guard. 

Gun, gopher. K. Ij. Emerson 355,602 

Gun wiper. J. D. Smith 355.570 

Hammer, power. M. Deering 365.512 

Hand drill. D. A. A. & A. A. Buck 355,585 

Hand dropper, Brumtield & Murphy 355.377 

TTanaer. See Cable baziger. 

Harness box loop, G. W.Freemaa 355,310 



Harness, draught, M. E. Cook 355,591 

Harrow, G.J. Mansfield 365,458 

Harrow tooth, E. D. Cook 365,302 

Harvester, grain, T. O. Perry 355.660 

Hat hanging hook, J. Shea 355,564 

Hay rake, horse, C. La Dow 355,539 

Hay stacker. C. W. Huntley 355,651 

Heating water and other -liquids, apparatus for, 

Goodyear & Ketchum 355.314 

Hedge trimmer, 3. P. Hileman 355,396 

Heel protector. G. C. Pettis 356,661 

Hinge, lock, E. M. Newcomb 355,408 

Hitching device for harness. W.G. Mauk 355.544 

Hoisting sUng, K. E. Walsh : 355,361 

Holder. See Cuff holder. Music holder. Pen 

holder. Tool holder. Trace holder. 
Hook. See Hat hanging hook. 

Houp planer knife, E. Windsor ... 355,580 

Hop trellis, W. Norris 355.410 

Horseshoe machine, Batchelder & Very 855,635 

Horseshoes, pattern for ascertaining sizes and 

shapes of, J. E. Bingham 355,371 

Hose supporter, E. J. Crandell 35.5^388 

Hot air engine. Baldwin & Bradford 355.633 

Hot airfurnacQ, E. C. Condit 365,:i01 

House. See Portable house. 

Hub attaching device, C. A. Johnson 355.388 

Hydraulic motor for elevators and other pur- 
poses. C. G. Otis .■ 355,658 

Indicator. See Electrical indicator. 

Indicator, I. Holden 355.531 

Inhaler. A. R. Foote 355,309 

Jack. See Lifting jack. 
Joint. See Railway rail joint. 

Journal bearing. M. Randolph (r) 10,794 

Key fastener, W. H. Crane 355,5aS 

Keyhole guard, O. Stoddard 355,421 

Kiln. See Brick kiln. 

Kitchen cabinet, A. E. Irwin 355.533 

Kitchen cabinet. J. T. Paget 355,55.3 

Knife. See Hoop planer knife. 

Knife sharpener, F. N. Russell 856,475 

Knitting machines, stop motion mechanism for 

circular, G. Davidson 355,596 

Knob attachment, W. D.Hughes 355,650 

Knob lock, Z. T. Furbish r. 355.311 

Knockdown table, B. S. Molyueux 355,618 

Ladder, J. S. Tilley 355,574 

Lamp, gas, F. H. Wenham 365.629 

Jjamp. regenerative gas, C. M. I^ungren (r) 10.793 

Lamps, mast arm for electric, T. B. Keeler 355,400 

Lantern. L, F. Betts 355.297 

Lantern, railway signal, J. W. Cloud 355,438 

Lantern, tubular. R. A. Cobb 355,335 

Lasts, method of and device for making wooden, 

W.Kingston 355,615 

Latch, gravity. Ewing & Heitmann 355.645 

loathe tubular cutter, W.H. Ticnhart 355,540 

Lead pipe reel, F. Eitapenc 355,515 

Lifting jack, F.Jordan 355,323 

Lif t ing j ack, L. O'Hara 355,551 

Lighting buildings, apparatus for, A. M. South- 
ard 355,351 

Lightning rods, etc., ball ornamentfor, A. J. Mun- 

son 355,655 

Link, open, T. N. Hill 355,317 

Liquid meter, oscillating, W. Cowan 355,592 

Lock. See Knob lock. Nut lock. Wagon box 
lock. 

Locomotive,, W. i^ Heffernan 355,608 

Locomotives, combined smokestacic and feed 

water heater for. J. Armstrong 355,632 

liOoklng glass frame, L. Dill 355,597 

Loom let-offmechanism, T. Lovelidge 355,617 

Loom take-up mechanism, C Widmer 355.670 

Ijubricator, E. H. Belden 355,499 

Mop holder. J. Du Shane 365.643 

Match sticks, machine for unloading and unbunch- 

ing. W.H. H. Sisum 355,416 

Measure, registering tape, W. B. Hunt 355,320 

Measuring and marking cloth, machine for, J. 

Farmer 355.517 

Measuring diameters of cylinders, gauge for, E. C. 

Willey 355.365 

Metal bending mechanism, L. Dow 355.304 

Meter. See Gas meter. Liquid meter. 

Mill. See RolUng mill. 

Mouldings, machine for cutting wood, G. P. 

Vicken 355,575 

Mop wringer, J. Harris 355,522 

Motor. See Hydraulic motor. Spring motor. 

Music box, Gunz & Sueur 366,447 

Music box, A. Sueur 355,484. 355,485 

Music holder, F. L. Tripp 355,;i58 

Musical instruments, valve action for, W. D. 

Parker 355,336 

Nail machine, L. J. Hirt 355.609 

Nail machine, wire, J. Arbeiter 355,631 

Nail plate feeder. J. M. Bryant 355,584 

Nippers, cutting, C. F. Bowman 355,373 

Nut for calipers and dividers, rapidly adjustable, 

J. D. Wright 356,4.30 

Nut lock, G. O. Bishop 355.372 

Nut lock. R. W. Gates 35.5,646 

Nut machine. F. Lackner.. 365,456 

Oiler, car axle, J. Gibbons : 355,313 

Oven, baker's, A. T. Simpkins 356.568 

Painter's striping instrument. G. A. Kirchbaum . . 355.302 

Paper box or basket, H. M. Albert 355,496 

Paper folding machines, carrier tape mechanism 

for, J. H. Stonemetz 365,354 

Paper folding machines, double feed mechanism 

for, J. H. Stonemetz 355,422 

Paper folding machines, tapeless sheet conveyer 

mechanism for, J. H. Stonemetz 355,363 

Paper pulp, machine for forming vessels from, J. 

Stevens 355,625 

Pen holder, W. G. R. Penley 355.554 

Pianos, action rail for upright, J. Herrburger 355,394 

Pin. See Safety pin. 

Pitman box. T. W. Broomell 355,435 

Plaiting board, J. P. Caldwell 355.503 

Planter, Hasty & Hise 355.525 

Planter and fertilizer distributer, combined, J. M. 

Woodward 355.630 

Planter, corn, H. Kendall '. 355.613 

Planter, tobacco, A. A. Simmons 355.478 

Plow, C. S.Jenkins 3555.35 

Plow and pulverizer, combined, E. F. Baker 355,292 

Plow, combination, S. S. Neville 355,465 

Plow fender, A. Stoner etal 355,482 

Plow, sulky, H. A. Freeman 35.5,445 

Plow, wheel. Hayden & Powell 365,607 

Plows, attachment for sulky, J. R. Raudabaugh.. 355,338 
Plows, tile laying attachment for mole, M. 

Christiansen 355,ES8 

Pole, aligning, F. Danforth 3.55,303 

' Portable house, W. M. Ducker 355,441 

Pot cover and colander, combined. E. A. Oliver.. . 355.622 

Potato digger, J. Batman ..« 355,637 

Press. See Printing press. 

Pressure gauge, J. L. Chapman 355,381 

Printer's gauge, \V. B. Keighton 355,5:1" 



Printing blocks or types, manufacture of, Lara- 
way & Bridge 355,327 

Printing press, T. E. Mann 355,407 

Printing presses with folding machines, device 

for connecting, J. H. Stonemetz 365,352 

Protector, See Heel protector. 

Pulley, B. F. Radford 355,555 

Pulley, belt, H. W. Beldsmeier 355,294 

Pulley, self -oiling loose, E. S. Sutton 355,666 

Pulverizer, soil, R. B. Lllhe .355,4.15 

Pump or ram, hydraulic mining, A. E. Watkins... 355,669 

Quarry frames or rock drills, H. C. Sergeant 355.347 

Railway frog, H. Chance 355,507 

Railway rail joint, A. A. Bllllngslea 365,600 

Railways, lock and switch for, I. May etal 355,545 

Railways, tunnel for cable, Haag & Evans 356,448 

Rake. See Hay rake. Wheel rake. 
Reel. See Lead pipe reel. 

Refrigerator, W. C. Sweet 355,667 

Register. See Toll collector's register. 
Regulator. See Gas regulator. 

Remedy for corns, bunions, etc., C. R. Padro 355,552 

Ring. See Curtain pole ring. Spinning frame 
ring. 

Ring and buckle, combined. W. V. Kay 355,536 

Roads, machine for clearing and working, J. Fay. 355,519 

Rocking chair, G. F. Hall 355.315 

Rolling mill, F. H. Daniels 365,390 

Rose engine, A. Sch witter 355.562 

Rotary engine. Sleigh & Smith 355.479 

Safety pin. J. Jenkins 355,635 

Sash fastener, J. Hofman 355,450 

Saw, drag, A. Relchert 355,623 

Saw swaging machine. C. Campbell 355,879 

Saws, device for jointing the teeth of, H. Flater. 355,307 

Sawing machine, circular, E. S. Collins ii65,589 

Scholar's companion, M. J. Spencsr 356,417 

Screen. See Extension screen. Window screen. 

Screwdriver, N. i^ellers 355,392 

Seal for seal locks, E.J. Brooks 355,636 

Seat. See Vehicle seat. 

Sewing machine tension device, J. B. Hip well 355,629 

Shears, F. Celce 355,299 

Shingle bolts, machine for sawing, E. H. Allman.. 355,58r 

Shingle sawing machine. D. Riley 355.473 

Shipping cases, fastening device for, J. F. Bart- 

le tt 356,497 

Shirt and method of attaching supplemental 

bosoms thereto, S. Butz . ,355,635 

Shovel. E. H. Hudson a55,648 

Sign, P. J. Dalton 355,510 

Siftnal. See Telephone signal. 

Signal apparatus, automatic, J. H. Crosby 355.639 

Signal box, A. Meyer ; 355.548 

Silo, grain, L. Smith 355,480 

Skate wheel, roller, H. Johnson. . 365,399 

Sled, H. Commandoer 355,300 

Snow plow, I. C. Plngree 355,471 

Spinning frame ring, G. J. Carter 355.506 

Spinning machines, silver breaker for, Kay & Hill 355,452 
Spinning machines, spindle support for, J. H. 

Northrop 355.656 

Spring motor, Nichols & Clark 355,621 

Stamp canceler, D. J. Harding 355.t'47 

Stand. See Camera, stand. 

Steam boiler, G. H.Sutherland 355,655 

Steam engine, A. Nelson 355,335 

Stock releasing device, live, G. H. Thompson 355,668 

Stopper. See Bottle stopper. 

Store service track, F. E. Fisher 355,604 

Stove, balanced cooking. V. S.Bekofsky 365,498 

Stove, gas. G. H. Gregory 355,393 

Supporter. Sec Garment supporter. Hose sup- 
porter. 

Switch, P. Wall 355,360 

Table. See Embalming table. Knockdown table. 

Tack machine. L.J. Hlrt 355,610 

Telegraph, printing, D. E. Pike 855,662 

Telegraph receiving Instrument, W. Arthur 355.431 

Telegraphy, railway. L.J.Phelps 355,468 to 355,470 

Telephone^ mechanical, T. H. Welnhaus 3.'i5,363 

Telephone receiver, F. C. Watkins 355,424 

Telephone signal, C. E. Chinnock, 355,383 

Telephone switch board, central office, F. C. Wat- 
kins.. .. 355,425 

Telephone transmitter, F. C. Watkins 365,426 

Tire shrinker, D. T. & J. D. Templeton 355,357 

Tires to wheels, device for fastening rubber, J. A. 

Turner 355,.'!5!1 

Tobacco bag, W. J. Cussen ;J55,640 

Tobacco cutter, J. Schaffer 355,415 

Tobacco machine, plug, J. Noble 355,409 

Tobacco scrap breaker, S. P. Collins 355.590 

Tobacco stick. S. O. Wilson 355,579 

Toll collector's register, W. T. Loomis 355.406 

Tongue support, Riley & Radley 355,339 

Tongue, vehicle, T. G. Mandt 355.541 

Tool, combination. W. W. Sparhawk 355,481 

Tool holder, B. S. Woodward 355,367 

Trace holder, A. H. Eiseman 355,600 

Trap. See Ant trap. 
Trimmer. See Hedge trimmer. 

Trousers stretcher, E. C. Weston 365,577 

Trunk or box fastener, F. W. Mix.. 355,333 

Tube drawing tool, C. P. Grout 355.606 

Tube expander, C. E. Emery 355,644 

Tug coupUng, Rouse & Summers 355,474 

Tug, hame, T. F. Crane 355,389 

Type writing machines, inking device for. C. 

Splro 355,418 

Valve, balanced slide. J. Booth 355.432 

Valve operating mechanism. A. Llndemann 365,157 

Valve, reducing. R. H. Mather 355,543 

Valve, slide. J. Booth .^55.433 

Valve, valve seat, etc., R. W. Traylor 365,487 

Vector tip and holder, A. R. Foote 355,308 

Vehicle brake, S.Sturgls 355..'i55 

Vehicle daish attachment, T. F". Smith 355,571 

Vehicle seat, W. K. Howes 355.319 

Vehicle spring gear, C. W. Saladee 355,341 

Velocipede. T. B. Jeflfery -j55.321 

Velocipede, C. Kramer •. 355,324 

Velocipede, W. F. Wuterlch 355,672 

Veneers, laying, A. C. Johnson 355,322 

Ventilating furnace, sewer. Benson & Stilwell 355,295 

Vermin exterminator and preparing the same, C. 

A. Donovan 355,599 

Vessels, foot and bottom for, J. Winstandley 

etal 355.495 

Wagon box lock. Marx & Mueller , 355.459 

Washstands. supply and drain pipe connection 

for, W.D. Schuyler 356.345 

Washing machine, H. C. Smith 355,350 

Watch movement box. C. K. Colby 355,509 

Watch safeguard. S. C. Watts 355.576 

Watch, stop, A. Lecoultre 365,403 

Water elevator, L. A. Brigel 355,582 

Water wheel, turbine. F. R. Estlow 355,.^91 

Welding compound, H. C. Hicks 355,395 

Wheel. See Car wheel. Chain wheel. Fifth 
wheel. Skate wheel. Water wheel. 

Wheel. B. Schad 355,344 

Wheel rake. W. U. Wild 355.364 



Whlffletree attachment, J. Kurtz 355.326 

Whip socket and rein holder, G. H. Gaskiag 355,312 

Winding laps of cotton, etc., machine for, H. H. 

Clayton 356,608 

Window cleaner. M. Bourke 355,298 

Window screen, J. L. Rogers 365,.340 

Wire cloth, B. Scarles 355,561 

Wire cloth stretching machine. P. A. Buell 355,436 

Wrench, Cutts & Scales 355.641 

Wrench, C. Earner 355,444 

Wringer. See Mop wringer. 



DESIGNS. 

Badge or jewelry, H. Price 17,064 

Bottle, E. A. Bailey 17,047 

Cigar box, D. Allen 17.046 

Corset. J. Bowers 17.048 

Corset, H. H. Chittenden 17,049 

Grinding mills, frame for portable, P. Hobler 17,061 

Horse boor , T. Morgan 17,053 

Lamp standard, P. E. Guerln 17,050 

Mattresses, frame for wire, W. S. Seymour 17,055 

Sewing machines, leg or side frame for, L. B. 

Miller 17,052 



TRADE MARKS. 

Ale, stout, andporter,T. McMullen & Co 13,956 

Cigars. Rokohl Bros 13,949 

Cotton goods, bleached and unbleached woven, 

Massachusetts Cotton Mills 13.946 

Extracts and essences for fiavoring food, C. W. 

Logan 13.94.3 

Eye salve, Howard Bros 13,955 

Ginger snaps. Van Rensselaer & Co 13,958 

Hams, smoked, J. F. Ferrer 13.941 

Hats and caps, J. Vlmenet Flls 13,951 

Leather dressing, waterproof, E Brundige 13.939 

Liniment, A. T. Snyder 13,950 

Meat mincing or cutting machines, Lloyd & Sup- 

plee Hardware Co 13,944 

Medicine for diseases of the liver. In which hops 

form the principal ingredient, Howard Bros.... 13,942 
Milk, condensed, Helvetia Milk Condensing Com- 
pany 13,954 

Peas, A. B. Cleveland Company 13,957 

Perfumery and powders, McKesson & Robbins 13,947 

Perfumery and toilet powders, Vogeler, Son & Co.. 13,959 

Polish for woodwork, C. Baron 13,952 

Rubber goods, O. H. Curtis 13,940 

Silk dress goods, ribbons, velvets, plushes, and 

ties. J. Loth & Co 13,945 

Tobacco, plug, R. A. Patterson &Co..., 13,948 

Toilet preparation, G. C. Blttner & Co 18.953 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We alaofiirnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
Inventors for any of the inventions named in the for©" 
going list, at a cost of |40 each. For full Instmction 
address Munn & Co., 361 Broadway, New Ifiork. Oitaer 

foreign patents may also be obtained. 
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Inside Pagej each insertion - - - 75 cents a line* 
Back Favei each insertion - - - Stl.OO n line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is aet in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



SEBASTIAN, MAY&CO'S 

Implored San Csttls; 

JjAlUJIlld Power 

Drill Presses, Chucks, Drills, 
Dogs, and machinists^ and ama* 
.^eurs* outfits. L,atkes on trtah 
'^atalop^es mailed on application 
1 65 W. !Sd St., Ciucinnatij O 




SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American SO"pplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the countrr. 




TUNNEL FOR FOOT PASSENGERS IN 

Stockhcflm.— Description of a difficult piece of tunneling, 
in which the freezing method was applied with success. 
With 7 figures. Contained in Scikntipic Amekioan 
SuPPr,EftiENT, No. 54ii. Price 10 cents. To be had at 
this office and from all newsdealers. 



Lists sent. 

N.T. Machinery Depot, 

Bridge Store No. 1^ 

Frankfort Street, N, t". 



ROTARY ENGINES.— DESCRIPTION 

of several types of effective rotary engines with inclined 
shafts. With 6 figures explanatory of the method of 
coupling the shafts. Contained in Scientific Ameri- 
can *DPPf.EMENi' No. 5ii8. Price 10 cents. To be had 
at this office and from all newsdealers. 




d<COC A A AsreniB* Prolits per innnth, will 
to^J L^J ,\J\J prove it or pay forfeit. New portraits 
just out. A $3.50 sample sent free to all. 

W. H. Chidester & Son, 28 Bond St., New York. 



EXCELLENT BLACK COPIES of aniftMng written or 
drawn with any Pen (or Type Writer) by the Patent 
" ~ " - - - - Only equalled by 

Lithography. 
Specimens Free. 



UTitUMb wini any rtJii \ui ijpe **ii 

AUTOCOPYIST 



AuTDCDPYisT Co., 3 Thomas Street, New York. 
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H New kri:aii M on Meusi. 

JUST READY. 

A PRACTICAL TREATISE ON PETROLEUM 
comprising 
Its Origin, Geoi,ogy, Geographical Distribu- 
tion, History, Chemistry, Mining, Tech- 
nology, USES, AND Transportation, 
Together with a 
Description of Gas Wells, the Application of 
Gas as Fuel, Etc. 

BY 
BENJAMIN J. CREW. 

With an Appendix on the Product and Exhaustion of 
the Oil Regionsi and the Geology of Natural Gas In Pen d- 
Bylvania and New York. By Charles A. Ashburner, M. 
S., C. E.. Geologist in Charge Pennsylvania Survey, 
Philadelphia. 

lllusii'ated by 70 engi'iiTiiiss and ^ plates. 
In one volume, 8vo. 508 pages, price $4.50. 

Sent by mail, free of postage, to any address in the world. 

CoDtents: Chapter I. The Origin of Petroleum. II. 
Geology of Petroleum. III. Geographical Distribution 
of Petroleum. IV. Russian Petroleum. V. The Origin 
and Rapid Growth of the Petroleum Industry in the 
United States. VI. The Chemistry of Petroleum. VH. 
American Method of Drilling for Oil. Vlll. Natural 
Gas, its Oriein ; Natural Gas Wells; Chemical Analysis 
of Natural Gas; Natural Gas as Fuel; Permanency of 
Supply; Natural Gas as an Illuminator; Natural Gas at 
Pittsburgh. IX. Technology of Petroleum. X. Oil 
Tests. XI. Petroleum in Medicine and Pharmacy. Xll. 
Petroleum as an Illuminator. Xlll. Petroleum as Fuel. 
XIV. Transportation of Petroleum. Appendix. The 
Product and Exhaustion of the Oil Regions of Pennsyl- 
▼ania and New York. The Geology of Natural Gas 
briefly stated by Charles A. Ashburner, M. S., C. E. 
Russian Petroleum. Index. 

^^~A fuU descriptive a/nd tlJustrated prospectus of the 
above work sent free of postage to any one who will apply 

fW'Our CataloQueof Practical and Scientific Books. 9S 
pages, 8uo, and our other Catalogues, the whole covering 
every branch of Scievice applied to the Arts, sent free and 
free of p ^stage to any one in any part of the world who wUl 
furnish his address. 

HENRY CAREY BAIRD & CO., 

Industrial PuBLi8HER8,BooKSELLERs& Importers 
810 Walnut Street, Philadelphia, Pa. 
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Emery Wheel. 



All other kinds Imitations and Inferior. Our name is stamped in full upon all our 
standard BELTINU, PACKING, HO$£, and WHEELS. Address fornew circular. 

NEW YORK BELTING & PACKING CO., 

Warehouse: I 5 Park RoWf opp. Astor House, New York. 

Branches: 306 Chestnut St., Phila., 167 Lake St., Chicago, 52 Summer St., Boston. 

John H. Cheever, Treas. J. D. Cheever, Dep'y Treas. 



JAPANESE HOUSE BUILDING. — BY 

Prof. E. S. Morse. An interesting description of the 
Japanese method of building ; the mode of constructing 
the foundations, of framinij the sides, ends, and roof, of 
bracing the timbers, and or putting on the tiles. With 
12 illustrations. Contained in Scientific American 
Supplement. No. !i43, 1 'rice 10 cents. Tobehadat 
this office and from all newsdealers. 



THE CHEHPEST AND BEST : 



.67 PARK PLACE. NEW YORK 



Ills T5:liiic-[|liss!ical Escsipt kh 

The Techni-Chemical Receipt Book. 

Containing ScTeral Thousand Receipts, covering the 
lAtest, most Important, and most Useful Discoveries in 
Chemical Technology, and their Practical Application 
in the Arts and Industries. Edited chiefly from the 
German of Drs. Winckler, Eisner, Heintze, Mierzinski, 
Jacobaen, Roller, and Heinzerling, with additions by 
William T. Brannt, Graduate of the Royal Agricultural 
College of Eldena, Prussia, and WiUiara H. Wahl. Ph. 
D. (Heid.). Secretary of the Franklin Institute, Phila- 
delphia, author ot " Galvanoplastic Manipulations." Il- 
lustrated by 78 engravings, in one volume, over 500 pages, 
12mo, closely printed, containing an immense amount 
and a great variety of matter. Elegantly bound in scar- 
let cloth, gilt. Price $i. free of postage to any address in 
Vie world. 

t^~A circular of 32 pages, shotDing the full Table of Con- 
tents of this important Book, sent by mail, free of postage 
to any one in any part of the World who ufill furnish hu 
address. 

HENRY CAREY BAIRD A. CO., 

Industrial Pnblifihers, Booksellers, and ImporterB, 
810 Walnut Ht.. Philadelphia, I'a., U. S. A. 



HOW TO GRAFT.— A VALUABLE PA- 

per, giving complete directions for making various 
kinds of grafts in fruit trees,— Cleft prafting, slip 
grafting, bear's mouth grafting, wired grafting, side 
grafting, whip grafting, saddle grafting, tongue 
grafting, split grafting, crown grafting. Grafting-wax. 
Waxed cloth, with U flgures. Contained in Scienti- 
fic Amekican supplement No. Sio. Price 10 cents. 
To be had at this office and trom all newsdealers. 




Bsrnes' Foot-Power MsehiDery, 

Complete outfits for Actual Worksnop 
Business. Read what a customer says : 
"Considering its capacity and the ac- 
curate ness of your No. 4 Iiathe, 1 do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. I can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around." Descriptive Catalogue and 
Price Jjist Free. W. F. &John Barnes 
Co. Address 1999 Mam Stii Rockf ord. 111. 



POLARIZED LIGHT. BY GEO. M. 

Hopkins.— An interesting paper upon one of the most 
difficult, least generally understood, and most theory- 
beset branches of the study of light. Illustrated with 
15 figures. Contained in Scientific American Sup- 
PLKMENT, No. 538. Price 10 cents. To be had at tills 
office and from all newsdealers. 



i New Catalogue of Valuable Papers 

contained in Scientific AMttacAX supplement, sent 
free of charge to any address. 

MUNN & CO.. 361 Broadway. N Y 



INDUSTRIAL EDUCATION, A NEW 
Feature in. A description of the new system of hand 
education adopted by the So ety for Ethical Culture in 
the instruction of young children in the principles under- 
lying all mechanical arts and occupations ; an improve- 
ment on the well known Russian system. With fifteen 
diagrams showing the mode of instruction in the carving 
of geometrical figures in clay. Contained in Scientipio 
American Supplement, No. 330. Price 10 cents. To 
be had at this office and from all newsdealers. 



MENTAL CONTAGION IN INEBRIE- 

ty ; an interesting psychological study.— By T. 0. 
Crothers. M.D. Contained in Hcientific Amii;rican 
Srpi'LEMEST, No. 474. Price 10 cents. To be had at 
this office and from all newsdealers. The same number 
contains a paper by T. L. Wright. M.D.,onThe Troperty 
of Alcohol which Allures the Neurotic to Drink. 



FOREIGN PATENTS. 

Their Cost Reduced. 



The expenses attending the procurinf? of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven- 
tions abroad 

CAN.\4iA.— The cqst of a patent in Canada is even 
less than the cost ot a United States patent, and the 
formeriocludes the Provinces of Ontario. Quebec, ^ew 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

EN (31 J AND,— The new English law, which went into 
lorce on Jan. 1st. 1885, enab es parties to secure patents 
in Great Britain on very moderate terms. ABritish pa- 
tent includes England, Scotland, Wales, Ireland and tbe 
<Jhannei Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe A good 
Invention is like y to realize as much for the patentee 
In England as bis United States patent produces for 
him at hAme. and the small cost now renders it possible 
for almost every patentee in this counti-y to secure a pa- 
tent in Great Britaiu. where his rifthts are aswellpro- 

ected as in the United states. 

OTHl!:ie OOUN'I'IMKS.— Patents are also obtained 
on very reasonable terms In France. Bel lum, Germany, 
Austiia, Russia. Italy. Spuin {the latter includes Coba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Colonies. 

An experience of forty years has enabled the 

publishers of The Scientific AaiEiiicAN to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly nd proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
cf all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this oflBce. 

MUNN & CO., Editors and Proprietors of The SCI- 
ENTIFIC AMEitiCAN, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, 861 Broadway. Examination of inventions, con- 
Bultailon, and advice free. Inquiries by mail promptly 
answered. 

Aadress, MUNN & CO., 

Publishers and Patent Solicitors, 

361 Broadway, New York. 
^KANCH Offices: No. 622 and &ti F Street, Pacific 
BuUding, near 7th Street, Washington, O. C 



PRINCIPLES INVOLVED IN THE CON- 

structionof High Speed EngInes.~A lecture by C. T. 
Porter intne Sibiey_ College Course. The first chapter 
in the history of high speed engineering in its appli- 
cation to stationary(,enKine8. Features of the high- 
speed horizontal engine; the bed plate; the crank and 
shiift; baancing; truth of construction. With 7 fig- 
ures. Contained in Scientific American Supple- 
ment, No. 546. Price 10 cents. To be had at this office 
and from all newsdealers. 



PUNCHING HOLES IN SOFT STEEL. 

—A paper by V. N. B. Guerhard, giving the results of 
experiments undertaken to ascertain the influence of 
punching holes in soft steel. With 12 figures. Contain- 
ed in Scientific American Supplenent No. 473. 
Price 10 cents. To be had at this office and from all 
newsdealers. 







HflSHORT-m'EWA^ 



Address t The American Writing 

Machine Co., Hartford, Conn.; 

New York Office, 237 Broadway. 



ICE-HOUSE AND COLD ROOM.— BY R. 
G. Hatfleld. With directions for construction. Four 
engravings. Contained in Scientific American Sctp- 
PLEMBNT, 59. I'rice 10 cents. To be had at this office 
and of all newsdealers. 



BAL.i:> UNlPOLAir System of EJectric lighting 
is cheapest and best for Arc or Incandescent. For in- 
formation, guarantees, and estimates, address 

^ovEl/^Y electric co., 

5th & liocusi: ^5ts.« Philadelphia. 



CAPILLARY TUBES, SPONTAlSrEOUS 

Motion in.— A paper by C. Decharme upon the applica- 
tion of electricity to the study of the spontaneous as- 
censional motiori of liquids in capillnry tubes— the 
question being studied from a dynamic standpoint. 
With 10 engravings of apparatus and details. Contain- 
ed in ScTENTiPic American Sttpplkment, Ko. 538. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



SPECIAL MACHINERY 
For Grinding and Polishing | 

Maniifaetared by The Somersworth Maehine Co.j 

154 Lake Street, CHICAOO. 

Write for Circulars. 



THE PLATTSMOUTH BRIDGE.— FULL 

description of the new and important railway bridge 
constructed over the Missouri River at Plattsmouth, 
Neb., from plans by Chief Engineer George S. Morison. 
Locomotion. General description. Foundations. Ma- 
sonry. The superstructure. Viaducts. Deck spans. 
Channel spans. Steel. Floor. Illustrated with eight 
flgures, showing: perspective view of bridge; vertical 
sections; caissons; piers; and map showing location of 
bridge. Contained in Scientific American Supple- 
ment, No. ii85. Price 10 cents. To be had at this office 
and from all newsdealers. Another article (illustrated) 
on the same subject may be found in Supplement, No. 
371. Price 10 cents. 



OTTO GAS ENGINE. 



GUARANTEED TO CONSlTms 25 to 7S 
PKR CENT. LESS GAS THAN . 



A M Y OTHER GAS ENGINE 



BRAKE-HORSEPOWER 

PHILADELPHIA and CHICAGO. 



MARINE ENGINES. CRANKS, AND 

Shafts.— A paper by J. F. Hall, directing attention to an 
improved method of constructing the crank and screw 
shafting of steam vessels, so as to enable them to escape 
the multiple strains and contortions that such sh^t- 
ing has to undergo. With 21 figures. Contained in Sci- 
entific American Supplkment. No. 346. Price 10 
cents. To be had at this office and from all newsdeal- 
ers. 



ni CPTDIOAI Edward P. Thompson, Solicitor 
CLCW I llluHLi of Electrical Patents, 3 Beekman 
Street, N. r. Write for testimonials and instructions. 



ARCH^OLOGIC AL EXPLORATIONS IN 

Ohio.— An account of explorations made near Madison- 
Tille, O., in 18Y8, 1879, and 1890, the results of which are 
the most interesting of any that have hitherto been 
conducted ir. the Mississippi Valley ; with descriptions 
and 40 illust.*atJve figures of a large number of aborigi- 
nal reUcs, su' ;h as skeletons, ash-pits , corn-pits, 
earthen pots, vases and bowls, pipes, shell ornaments 
and beads, elk-hom ornament, copper ornament, and 
child's rattle. Contained ir Scientific Ambkican 
Supplement, No. 283. Price 10 cents. To be had at 
this office and from all newsdealers. 




WITliBRBr, EUUG ^ RiCUAaDSON. MannfactnrerB 

of Patent \\ood Working Machinery of eypry descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ban & Co.. Worcester. Mass. Send for Catalogue, 



INDIAN CORN.— BY LOUISA BEED 

Stowell. A microscopical examination of Indian Com, 
showing internal structure of kernels, ptmctur© pf 
Btarch grains, etc., and accompanied by a conqise de- 
Bcription of this valuable grain, giving its chemical com- 
position, its properties as a nutriment, and the various 
forms under which it appears in market. Illustrated 
with six flgures. Contained In Scip:ntii'ic American 
SiTPPLE^iENT, No. 237, Price 10 cents. To be had at 
this office and from all newsdealers. 



D I A #\ F IP CT D ^<> introduce them, we 
'*■** ^'" "^ ^"" will Give Away, 1,000- 
Self- Operating Washing Machines. If you want 
i one send us your name, P. O. and express office 
at once. Tlie Niiitonal Co., '^3 Dey St., N, Y. 



COMPRESSINa AIR— BY JOHN BTTJR^ 

geon. An important paper, showing the most efficient 
and economical way of effecting the compression of air 
for use as a motive power. Illustrated with engraving 
of an air-compressor for obtaining low pressures. Con- 
tained in Scientific American Supplement, No. 
379. Price 10 cents. To bs had at this office and from 
^11 newsdealers. 



ICE-BOATS — THEIR CONSTRUOTION 

and management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-saulng boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.B. Contained in Scientific American Supplk- 
MENT, 1 • The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



WANTED.— I want some reliable party to take full 
control of a useful toy, and manufacture same on 
royalty, or would sell it at a bargain. Pat. No. 346,656, 
date, Aug. 3, 1886. Address W. F. Hopkins, Sturgis, Dak. 



VALUABLE BOOKS. 

Mnchlnidt, the Complete Practical. — By Joshua 
Rose. Embracing lathe work, vise-work, drills and 
drilling, taps and dies, hardening and tempering, the 
making and use of tools, tool grinding, marking out 
work, etc. Illustrated by 356 engravings. Thirteenth 
edition, thoroughly revised and in great part rewritten. 
In one volume, 12mo, 439 pages, . . . $2.50 

Eiiffineer's Hmtdy Itook.— By Stephen Roper. The 
most comprehensive and best illustrated book ever 
published in this country on the steam engine; sta- 
tionary, locomotive and marine, and the steam engine 
indicator. It contains nearly 300 main subjects ; 1.316 
paragraphs. 876que8tions and answers, 52 suggestions 
anainstructions, 105 rules, formulae, and examples, 149 
tables, 195 illustrations, 81 indicator diat^rams, andl67 
technical term s ; over 3,000 different subjects, with the 
questions most likely to be asked when under exami- 
nation, before being commissioned s& an engineer in 
the U. S. Navy or Revenue Service, or licensed as an 
Engineer in the Mercantile Marine Service, . $3.50 

Engineer's Pockel-Book.- By Charles H. Haswell, 
civil, marine, and mechanical engineer. Giving tables, 
rules, and formulas pertaining to mechanics, mathema- 
tics, an^ physics, architecture, masonry, steam vessels, 
mills, limes, mortars, cements, etc. New edition, en- 
tirely rewritten, containing much new matter, as ma-, 
sonry, canals, dams, building materials, floor beams, 
optics, logarithms, etc., with 226 additional pages, mak- 
ing 922 pages. Forty-ninth edition, pocket-book form, 
leather, $4.00 

LocomolJTe.— Cathechism of the locomotive, by W. N. 
Forney, mechanical engineer, with tables, 19 plates, 
and 227 wood engravings, crown 8vo, cloth, . $2.50 

SieaiD Engineer's (^uide in the design, construe^ 
tion, and management of American stationary, porta- 
ble and steam flre engines, steam pumps, boilers, inieor 
torn, governors, indicators, pistons, and rings, safety 
valves, and i&team gauges. For the use of engineers, 
firemen and steam users. By Emory Edwards. Illus- 
trated by 119 engraviuKs. 430 pages, i3mo, . $2.50 

Steam Engliie.- A oateohism of the steam engine in 
its various applications in the arts, to which is now 
added a chapter on Air and Gas Engines, and another 
devoted to useful rules, tables and memoranda. By 
John Bourne, C,B. Kew edition, much enlarged, and 
mostly rewritten. Illustrated by 21? woodcuts, for the 
rooBt part new in this edition, l^mo, cloth, . ^-i.OO 

The above books sent by mail, postpaid, on receipt of 

the price. 

^^ Send f orour complete Catalogue of books, free to 
any address. 

»IUNN & CO., Publishers of "Scientific American." 

361 Broadway, New York* 



THE NEW BAXTER ENGINE. 

Made with Iron 
and Steel Boilers. 
The Most Complfle 
eyer introduced. 
From one to tirelve 
horse power. 

Prices Low. 

SEND FOB DE- 
SCRIPTIVE CIRCU- 
LARS. 




J. C. TODD, 

36 Dey St., N. Y. 



PEKFECT 

NEWSPAPER FILE 



The Koch Patent File, for preserviDg newspapers, 
maeazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
EaicAx and Scientific American Sppplement can be 
sm>plied for the low price of $1.50 by mail, or $1.25 at the 
office o f this papei Heavy board sides ; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MTJUN & CO., 

Publishers Scis-.Tnnc Amebicas. 



ICE & REFRIGERATING 



Michines. York Pa- 
tent. irORK MBG. 
CO.. Yark. Fa. 



CLOUDS, THEIR FORMS AND 

Heitrhts.— An interesting account of an important series 
of meiisurements and observations upon the heights and 
measurements of clouds made at Upsal by Ekholm and 
Hagstran.— The forms of clouds. Apparatus for meas- 
uring the heights of clouds. Results of measurements. 
"With 5 flgures. Contained in Scientific American 
StTPPLicMENr No. 537. Price 10 cents. To be had at 
this ofQce and from all newsdealers. 



MARVELLOUS MEMORY DISCOVERY 

Wholly unlike Artificial Systems— Cure of Mind Wan- 
dering-Any book learned in one reading. Prospectus 
with opinions of Mr. Proctor, the Astronomer^ Judah 
P. Benjamin, Drs. Vai.entine, Smith and others, 
sent post FREE, by PROF. L,0IS1<:T1'E, 
ii3T Fiiih ATsnue, New York. 



VELOCITY OF ICE BOATS. A COLLEC- 

tion of interesting letters to the editor of the ScientifiO 
American on the question of the speed of ice boats, dcj 
monstrating how and why it is that these craft saU 
faster thaa the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SoiENTiFifl 
American Stpplement, No. 314. Price 10 cents. To 
be had at this office and from all newsdealers. 



CAl.OVVKM/S SPIRAL STEEI. CONVEYOR, 

131-133 West WaBhington E»t., Chicago, 111. 



THE USE OF TORPEDOES IN WAR.— 

A paper by Commander E. P. Gallert, U.S.N., giving a 
clear presentation of the present state of efficiency of 
the torpedo, the degree of perfection thsit ithasnow 
reached, and describing the kinds which jtrie in ordinary 
use in all naval services. With 3 plates, cou- 
tsiining many flgures. Contained in Scientific AMEiti- 
can SuppLi-^MENT, Nos. ^'AG and 537. Ten cents 
each. To be had at this office and from all newsdealers. 



One-half interest in Foundry and Iron business, in one 
of the most flourishing cities in the West, established 
four years, now paying a handsome interest on the iu- 
vearf:ment, and has contracts for over $30,000 now on 
hand, besides the general work within a radius of 100 
miles. Only parties that can give their entire time 
and thoroughly understanding the Foundry and general 
management, and able to command $12,000, need address, 
P. B. PERKIJNS, Hpiingfield, Mo. 



kN INVENTOR wants partner to take interest in 
I several inventions. Address, 

J. N. DANIEI^, 36 CynthiaPlace, Memphis, Tenn. 




DYKE'8 BEARD ELIXIR 

Die: aihea';H(isUftie.W)iixk.T^or hair 
n b.ia iifikdA I n SO to 90 dsjs. Bitnt 
trength. No other remady. 2or3Pkgi. 
wiUieiiork- Ws iiill proH it (W Torbit 
^S!nO.O(). PrkeperPke. waled and posU 

MiTB MFQ. CO. • Palatine, iu& 



AN OUTLINE HlSTOaY OP THE LOCO- 

motive Encine in England.— A valuable and interesting 
paper by llieo. West, giving a chrcnological account of 
the various inventors who have worked at the problem 
of steam traction upon railways, and a brief description 
of the motors devised by them. Contained tn SciiiNTl- 
Fic American Supplement. No. 54-1. Price lOcents. 
To be had at this office and from all newsdealers. 



CPRE ?8IDEAF 

Peck's Patbnt Impeoved CnsmouKD Eab Dicuhs Perrectly 
Be&tore the He&riag;) and perform the work of the natural 
drum. Invisible, comfortable and always in position. All 
conversation and even whispers heard distinctly. Send for 
Illustrated book with testimonials, FREE. Address orealloo 
F.KISCOX, 853 Broadway, New York. Uentionthi^ paper. 



ELEVATED CABLE RAILWAYS. — 

Description and illustration of an elevated cable 
railway, affording an easy and economical method ot 
transporting coal, coke, ores, etc., to any distance re- 
gardless of the nature of the surface of the country. 
Contained in Sciextific American Supplement, 
Nob. '270 and *274. Price 10 cents each. To be had at 
this office and from all newsdealers. • 



REAFNESS 



Its causes, and a new and suc- 
cessful CURE at your own 
_ _ home, by one who was deaf 

y twenty-eight years. Treated by moat of the noted 
specialists without benefit. Cured himself in three 
months, and since then hundreds of others. Full 
particulars sent on application. 

T. S. PAGE, No. 41 West 31st St., New York City. 



GLUCOSE— A COLLECTION OF VAL- 

uable technical papers on the manufacture of this Im* 
portant commercial product. The American manufao^ 
ture of corn glucose. The conversions— Starch, Dextrine, 
Complete (xlucose. Depreciation of a glucose factory. 
Fire risks of glucose factories and manufactures. Glu- 
cose factory ignitions and tires. The Hirsb Improve^ 
process of manufacturing sugar from corn. Wolff's kn* 
proved process. Furbish's process of glucose manu- 
facture. Pigeon's improved process of mapufacturina 
the same, h nil details of each method. Illustrated with 
two cuts. Contained in Scientifiq Amkkican Sup* 
PLBM^NT, Nos. a5» and ^60- Price 10 cents each. TO 
ne ha4 at this office £(>nd from all newsdealers. 



AND LUNG AFFECTIONS - ^ 

A positive remedy lately discovered hy a ceiebralecl 
Qennan physician by which hundreds of cases have 
heen cured. Treatise with directions for home treat- 
ment sent FREE to any suffereri. 
Dp, W. F, O. KOE'ru^a * CO., Box 450, East Humpton, Cotw* 



WHY DOES STEEL HARDEN? — BY 

William Metcalf, C.B. An interesting paper showing 
what has thus far been done in the way of gathering 
facts preparatory to an attempt to determine what are 
the Qhemigal or physical changes that occur in the phe- 
nomena of hardening, temperirgand annealing of steel. 
Full detains of the experiments made by the anthor and 
others during the last five years, and statements of the 
results obtained. Contained in Scientific American 
Supi'i^EME.NT. Nos. 'ZZ^ and a34. Price 10 cents each. 
To be had at this ofQce and from all newedealers. 




ELECTIUC BEl/r, Suspensory 
etc., for Kidneys. Pain, Nervous and 
Weak. Fortuneior Agents. Book free. 
United Electric Co., Cleveland, O. 



PI I E? ^2 InstantreUef. Fbudcnreandnerer 
I &■ ^H C9b ^^I'lis- Koindehcacy. Neither 
knife, purge, salve or suppoaitory. Liver, kidney 
and all bowel troubles— especially constipation— cur- 
ed like maffic. Sufferftrs win learn of aslmple remedy 
free, by addressius, J. H, XiEKTES, ?« Nassau St.» K. T. 
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Inside Fase, each insertioa - - - 75 cents a line. 
Back Pagre, each insertion - - - ^l.OOa line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements' at the same rate per agate line, by measure- 
ment, as the letter press.. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 




Send $1, for pam- 
ple,bymail. Util- 
ity Wrench Co. 
(Ltd,), asi East 
Ninth Street, 
New York city, 
U. 8. A. 




ARTESIAN 

Wells, Oil and Gas WeUa, drilled 
by contract to any depth, from 50 
to 3000 feet. "We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling M achines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. 

Pierce WellExcavatorCo. 
IVew Vork- 




I liEATHER BELTING 

best and most reliable Bel 

I ever introduced. Made by 

C. A.SCHIEKEN & CO. 

I 47 Ferry St., New York ; 416 
Arch St., Philadelphia; 86 Federal Street, Boston. 



THE RESILIENCE OF STEEL.— A PA- 

ger by Wilfred Lewis, detailing some experiments made 
ythe author with a view to ascertaining how much 
energy can be stored in a given weight of steel. Con- 
tained in Scientific American Supplemknt No. 485. 
PrioelO cents. To be had at this ofhce and from all 
newsdealers. 



The STATUE of LIBERTY, NEW YORK. 

The great work of Bartholdi, the largest statue ever 
erected by man, just inaugurated on Bedloe's Island, 
New York Harbor, fully described. The history of its 
inception, how the work was carried out. chronology ot 
the operations and full engineering and popnlai details 
as to construction, mode of erection, size, thickness of 
metal, etc. Fully illustrated by drawings, showing the 
work as completed, the elevation of the pedestal and 
framework, and the statue afi it appeared in process of 
construction. Contained in SCIENTIFIC American 
Supplement, No. 564. Price 10 rents. To be had on 
application, or by mail, at Uiis offiice and from all news- 
dealers. 

TOUGHENED GLASS SLEEPERS. BY 

C. Wood, C.B. A paper read before the Iron and Steel 
Institute of Liverpool, in regard to the recent novel ai>- 
plication of toughened glass to sleepers and chairs for 
railways andtram ways ; describing the method of tough- 
ening and moulding the material for such purposes, and 
giving the results of tests applied to the glass sleepers to 
ascertaiii their transverse resistance. Blustrated with 
7 en^^ftavings. Containedin Scientific American Sup- 
plement, No '207. Price 10 cents. To be had at thig 
Office and from all newsdealers. 



RUBBER BELTING, PACKING, HOSE, 



AND ALL OTHER KEfBS OF 



MECHANICAL AND MANUFACTURING PURPOSES. 

The Largest and Most Extensive manufacturers In America. 

THE CUTTA PERCHA AND RUBBER MFC. CO., 

New York) Chtcaeo, San Franciscoi Toronto. 




PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BURR & CO., 
614 and 61G M arket St., Philadelphia. Pa. 



TRANSMISSION OF STEAM.— A LEC- 
ture by Chas. E. Emery, delivered in the Sibley College 
course.— The properties of steam which make it well 
adapted for a transmission to a distance. The methods 
adopted to maintain pressure iind provide for condensa- 
tion. The nature of the mechanical devices necessary 
in a successful street system of steam pipes, with 
methods of insulation, of supporting and securing the 
pipes, of overcoming street obstructions, and of making 
service connections, methods of measurement; and a 
statement of precautions necessary in operating long 
steam pipes, of the cause and prevention of water rams, 
of the nature of the repairs required, with general re^ 
marks upon the whole subject. Contained in Scikntif* 
icAmekican Supplkment, No. 343. Price 10 cents. 
To behad at thisoface aad from ail newsdealers. 





CLAEK'S NOISELESS RUBBER WHEELS 

■ No more Splintered Floors. 
Different Styles. Catalogue Free. 

«E<KtP. Ol-ARK, 
Box L. . . Windsor Locks, Ct. 



$10.00 to $50.00 



per night. A 
light and pro- 
fitable busi- 
ness. JUneic lanterns nnd Vievrs of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc. 
li. MA N A !-»8E, 88 Madison Street, Chicagro, III. 



FUNGI INDUCING DECAY IN TIMBER. 

By P. H. Dudley.— The dry rot of timber and the cause 
of it. List of fungi that aisd in the decomposition of 
■wood.^Jpeitruction. of ties {md bridge tiiQhei«. r Wet rot. 
PuBg^TOcttei to each kind ttf tree. t^ontaiaffS In Scien- 
tific Amkrican Supplement, No. 538. Price 10 
cents. TTo be had at this office and from all newsdealers. 



THE COPYING PAD.— HO W TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the anilineink 
by which the copies are made; how to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contained in Scientific American Sitppi^ement, No. 
43 8> Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

Established 1837. 

Machine KniveSy 

L. A, I. J. WHITE, 

BUFFALO. N. Y. 

Planing, Moulding, Shingle and 
Stave, Hoop and Veneer. Plated 
Stock and Blanks for Moulding Cutters. Other Machine 
Cutters to Pattern. Moulding Cutters can be ordered by 
number from Universal Moulding Book. 



THE SEVERN TUNNEL.- A FULL DE 

scrlption of this great and difficult piece of engineering, 
and of the means employed to carry it out to a success- 
ful termination. Illustrated with on^ plate. Contained 
in Scientific AjMerican Sui'Pli':ment, No. 539. 
Price 10 cents. To be had at this office and from all 
newsdealers. 
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DRAINAGE OP PLANTATIONS.— A PA- 

per by D. J. Yeo, describing an inexpensive and efficient 
method of draining ground in sites that are to be plant- 
ed with trees. With one engraving showing plan of 
drainage. Contained in Scientific American Sup- 
plement. No. 541 . Price 10 cents. To be had at this 
office and from all newsdealers. 



Telefi:rapli and Electrical 
SUPPLIES 

Medical Batteries, Inventors* Models, Experi- 
iAiental Work, and fine brass castings. Send for 
catalogue C. K. JONES & RKO. ClnolnnaAl, O. 

itis kuportant to us that you mention this paper. 



ARGENTIC-BROMIDE EMULSIONS.— 

A paper by H. London on an apparatus for preparing ar- 
gentic bromide emulsions, and for coating and drying 
plates. With 15 engravings, illustiative of apparatus 
and manipulations. Contained in Scientific Ameri- 
can Sltpplkmknt No. 541. I'rice 10 cents. To be 
had at this ofBce and from all new^^deaiers. 



eiJiBansis, CABY- 1 M DEN m 



THE HYDRAULIC COLLISION BUF- 

fer.— Description of a system of buffers devised by Mr. 
W. F. Stanley, of London, with a view of minimizing the 
effects of collisions both on land and water. With 10 
figures. Contained in Scientific American Supple- 
ment, No. 5^. Price 10 cents. To be had at this office 
and from all newsdealers. 




Truss Hoop Driving* 



BARREL, KEC, 

Hogshead, 
STAVE MACHINERY. 

Over 50 parleties manu- 
factured by 

E. & B. Holmes, 

BUFFALO, N.Y. 



ill 

95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

TREE PLANTING.— A VALUABLE 

paper, giving full directions in regard to the planting 
and transplanting of trees and shrubs. Contained in 
Scientific American supplement No. 485. Price 
10 cents. To be had at this office and from all news deal- 
ers. 



Order from our ** Special List.' 

THE JOHN T. NOYE MFG. CO., 



SINKING THROUGH QUICKSAND. 

—A paper by H. W. Hughes, describing the Poetcb- 
process of sinking through quiciiBand by means of arsti 
flcial freezlne. Contained in Scucntif re American 
Suppi.EMKNT, No. 4#i8. Price 10 cents, To be badvi 
this office and from all newsdealers. 




THE INVENTION OF MACHINES.— 

A paper by Prof. Hale Shaw, pointing out what ia neces- 
sary for the foundation of a science of the invention of 
machines, and showing what steps have already been 
taken in this direction. Contained in Scientific 
AMERICAN Suppi.KMENT, No. 54^Z. Price 10 ceuts. 
To be had at this office and from all newsdealers. 




If you will puta JETiKINS ISROS, VALVE on the worst place you can find, where you 
cannot keep other Valves tight, and if it is not perfectly tight or does not hold Steam, Oils, Acids, 
or lather fluids longer than any other Valve, you may return It, acd ytwr luoiiAy will beTefunded 

To avoid Imposition* see that valves are stamped "Jenkins Bros." 

JENKINS BROS., 

ri John St., New York. 13 So. Fourth St., Phila. r9 Kllby St., Boston 




LUBRICATING OILS.— A PAPER BY 

C J. H. Woodbury, giving the results of theexamin_^ 
tlon of a single lubricant under a wide range of invest i 
pation concerning its friction. Illustrated with 6 figures. 
Contained in SciEifriPic American Supplement No 
47 3. Price 10 cents. To be had at this office and from 
alt newsdealers. 
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VENTILATIO N.— GREAT IMPORT- 

ance of ventilation. The vitiation of airthatis constant- 
ly going on in inhabited places, exhaustion of oxygen 
by gas, candles and lamps. Ventilation by natural and 
artificial means. Contained in Scientific Amkuican 
SUPPLEMENT, No. 5\55. PricelO cents. To be had at 
this office and from all newsdealers. 




ARTESIAN WELLS.— BY T. C. CHAM- 

berlain.— Principle of artesian wells. Essential features. 
The water-bearing beds. The confining beds. Inclina- 
tion of the beds. Advantages tif low inclination of the 
strata. Surface condition of the porous bed. Rain-fall. 
litigation by artesian wells. Escape of water at lover 
levels than the well. Conditions relating to the well. 
Height of flow. Detection of flow. Effect of time on 
flow. Character of the water. Limits in depth. Art of 
sinking wells. Record of drillings. Areas of favorable. 
doubtful, and adverse probabilities. Illustrated with 31 
engravings. Contained in Scikntific American 
Supplement, Nos. 54'-*, 543 and 544. Price 10 cents. 
To be had at this office and from all newsdealers. 

patents; 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

C In this line of business they have had forty-one years' 
eacperience, and now have une^udled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send,/reeo/ charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cont and method of securing 
patents in all the principal countries of the world. 

BITJNN & CO., Solicitors of Patents, 

■ 361 Broadway, New York. 
BRANCH OFFICKS.-NO. 623 and 624 F Street, Pa- 
ctflc Building, near 7f ti Street. Wasbinffton. D. C. 



rCE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36". Con- 
tained in Scientific American Supplement No. 116. 
Price 10 cents. To be had at this office and of all news* 
dealers. 



THE REASONING FACULTY OF ANI- 

mals.— By Joseph F. James. An interesting paper, in 
which the author contends that instincts in animals are 
not of divine origin, but come into existence in obedi- 
ence to natural laws, and in many cases ought to rank 
with the reason of man. Contai"*! in Scientific Ame- 
rican Supplement, No. 398. i'rice 10 cents. To be 
had at this office and from all newsdealers. 



Mineral Lands Prospected. 

Artesian Wells Bored. Superior Stationary En- 
gines, specially adapted to Electric Light purposes. 
Built by Pa. Diamond Drill Co., Birdsboro, Pa. 



PHOSPHATE MINES OF CANADA.- 

By Beau Mont.— An interesting paper describing the 
various mines of apatite or " phosphate" of Canada*— 
Gec^raphy and geology of the phoaj^ate districts. How 
phosphate' has been formed. The various mines and 
their products. Contained in Scientific Ambiucan 
SUPPLEMENT, No. 537. Price lOceuts. To be had at 
this office and from all newsdealers. 
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HISTORY OF THE ELECTRICAL ART 

in the U. S. Patent Office.— By C. J. Kintner. An inter- 
esting history of the growth of electrical science in this 
country, and notices of some of the more important 
models in^possession of thePatent'OfBce. Containedin 
Scikntifjc American Supplement No. 544. Price 
10 cents. Vo be had at thds oM^ and from all news- 
dealers. 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLDTCHES and ELEVATORS 

I'UOVIUENCE. U. I, 



THE ^ PHOTOPHONE.— DESCRIPTION 

by Prof. Alex. Graham Bell of the new apparatus (Pho- 
tophone) for the production and reproduction of sound 
by means of light, and explanation of the principle in- 
volved therein. Selenium and its properties. Experi- 
ments with selenium Experiment with light as a pro- 
ducer of sound. Researches by Messrs. Tainter and 
Bell on the resistance of ciystalline selenium within 
manageable limits. Photophonic transmitters. Ar- 
rangemont of apparatus for tne reproduction of sound 
hy light. Non-electric photophone receivers. Contained 
in SciEinxFic American. Supplement, No. ^46. 
E^ce 10 cents. To he had at this oflQce and from all news^ 
dealers. 



For 18 Years our Great Specialty has been 

growing and distributing KOSKS- We have ^1 the 
Latest Novelties ajua finest standard sorts m differ- 
ent sizes and prices to auitalLWesend STROHG,VI(JOB- 
OCS PLAHTS safely by mail or express to all pomts. 

3 TO 12 PLANTS $ | . »?5?„f ?1 

OurNevrtiuide,88pp.,describesnearly300line8t 
varieties of Roses, the best Hardy Slirubs* & 
Climblnd Vines, and New and Rare Flower 
Seeds, and tells how to grow them— FREE 
Addiess THE DINGEE *; CONAKU CO., 
Boss Growers, West Grove, Chester Co. Pa. 



THE BACTERIA OP DISEASE.— BY BR. 

Henry Hun.— The contents of the air we breathe. The 
nature of bacteria. ClassiflCittion of bacteria. Useful 
bacterin. The bacteriaof disease. With 16 Illustrations. 
Contained in kcientific Amebioan Supplement, No. 
545. Price lOcents. To be had at this office and from 
all newsdealers. 
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The most Popnlar SeieDtifie Paper in the World. 

Only S3.00 a Year, incliidinsf Postae:e. Weekly. 
32 Numbers n Year. 

This TPidely circulatefl and splendidly Illustrated 

paper is published weekly. Every number contains six- 
teen pages of useful infoimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam M nchinery 
New Inventions, Novelties in Mechanics, Manufactures, 
ChemistrjTl^lectricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

AH Classes ol^ ireaders find in the Scientific 
American a jomjular resume of the best scientific in,» 
formation of T^day; and.it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it clrcula.te8. 

Termg of Subscription.— One copy of the Scien'- 
TiFic American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollni's by the pub- 
lishers; six months, $1.50; three months, $1.0U. 

Clubs.— One extra copy of the Scientific Ameri- 
can wiri be supplied u^BX'mf or ever]} club of jive subscribers 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all order8,drafts, etc., pay- 
able to 

3iv<I"CJ3:T3:T 6z, CO., 

36 I Broadway, New York. 



POIIVTEBSfor Csers of Steam Pninps. 

Tan DDzen*8 Patent Steam Pamp 
( HotorCtold. J ,_ 
< m Pump \ Sandy or Impure > wmifor,* 
\ Water or Liquids ) E®*=ient. 
Has no moving parts, consequently no 
» ear, no repairs, no trouble. Purchasers 
1 sume no risks, aa we guarantee every 
1 ump. Above comparison with Jet 
I limps, Ejectors, etc., made of Iron. 
l>emandtnls Pump of your dealer and 
t.Ji:e no cheap substitute. We make Ten 
Sizes. Prices from $7 to $75. Capacities from 100 to 
20,000 gallons per hour. State for what purpose wanted 
and send for Catalogue of " Pumps." 

VAN OUlSEN & TjiT. Cincinnati, O. 




EXPERIMENTS IN ACOUSTICS. — A 

valuable paper containing accounts of an interesting 
series of acoustical experiments made by Mr. A. C. En- 
gert, to show how sound may be propagated and improved 
by the use of steel plates and wires, and the principle in- 
volved in which is believed to be capable of development 
and application to-the improvement of sound in build- 



ings not properly planned for that purpose. 
■ " ' ■ idrf " 



- . . , - - ,— ^ The system 

has the advantage of simplicity and readiness of applica- 
tion ; it is not cumbersome or unsightly, and need not 
interfere with architectural arrangements. Contained 
in Scientific American Supplement, No. 247* 
Price 10 cents. To be had at this offlse and ttom all 
^wsdealers. 



Scientific American Suppiement. 

This is a separate and distinct publication from 
Thio SCIENTIFIC AMitBiCAX, but is uuJform therewith 
in size, every number containing sixteen large pages. 
The Scientific American srrppticMKNT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all rhe principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archaeology, Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement, 

Price for the Suppt.eMent for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplkmicnt, both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Y., 
Publishers Scientific Ameimcan. 

To Koreig:n Siibsci'ibers.— Under the facilities of 
the Postal Union,the Scientific American is now sent 
by post direct from New York, with regularity, to sul>- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France,,Austria, Belg lum, Germany, 
Kussia, and all other European States; Japan. Brazil. 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year; $9, gold 
for both Scientific American ana Supplement for 
one year. This includes postage, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York, 
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